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PURPOSE; To provide LC elements and a semiconductor 
device with a manufacturing method of LC elements which 
are capable of manufacturing easily and omitting 
assembling work of components in a post process and 
forming them as a part of LC or LSI and changing 
characteristics arbitrarily by changing a capacitor 
existing like a distributed constant as occasion 
demands. 
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An LC element 100 includes a non-spiral- 
ion 22 formed near the surface of a p-Si 
further includes a non-spiral- shaped p+ 
formed partially therein, thereby forming a pn 
junction layer 26. An electrode 10 is formed on the 
surface of the p+ region 20. Both the electrode 10 and 
the above-described n+ region 22 function as an inductor 
respectively while the application of the pn junction 
layer 26 in backward bias forms a capacitor I ike a 
distributed constant and provides an excellent damping 
characteristic. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is formed in the position which are the electrode of the shape of non-spiral shape formed in the 
semiconductor substrate front face, and a part of aforementioned semiconductor substrate, and met the electrode of the 
shape of aforementioned non-spiral shape. The pn junction layer of the shape of non-spiral shape formed in the 1st 
field which consists of p layers or n layers including the 2nd field which the electrode of the shape of aforementioned 
non-spiral shape is connected, and turns into an inversion field to this 1st field, The inductor of the 2nd 
aforementioned field which constitutes the electrode of ****** and the shape of aforementioned non-spiral shape, and 
a part of aforementioned pn junction layer which is alike, respectively and is therefore formed, LC element 
characterized by for the capacitor formed of the aforementioned pn junction layer corresponding to each [ these ] 
inductor existing in distributed constant, and using at least the electrode of the shape of aforementioned non-spiral 
shape, and one side of the 2nd aforementioned field as a signal propagation path. 

[Claim 2] LC element characterized by the electrode of the shape of aforementioned non-spiral shape having a 
meandering configuration in a claim 1 . 

[Claim 3] LC element characterized by the electrode of the shape of aforementioned non-spiral shape having a wave 
configuration in a claim 1 . 

[Claim 4] LC element characterized by the electrode of the shape of aforementioned non-spiral shape having a 
curvilinear configuration in a claim 1. 

[Claim 5] LC element characterized by the electrode of the shape of aforementioned non-spiral shape having the 
shape of linear in a claim 1 . 

[Claim 6] LC element characterized by making the electrode of the shape of aforementioned non-spiral shape, and the 
2nd field of the aforementioned pn junction layer correspond partially by [ of the aforementioned pn junction layer ] 
setting up the length of the 2nd field for a long time or short at least to the electrode of the shape of aforementioned 
non-spiral shape in either of the claims 1-5. 

[Claim 7] LC element which divides the electrode of the shape of aforementioned non-spiral shape into a plurality, or 
is characterized by the thing of the aforementioned pn junction layer for which the 2nd field is divided into a plurality 
at least, and each of each piece of a split is connected electrically in either of the claims 1-6. 

[Claim 8] The 1st and the 2nd I/O electrode which were prepared near [ one / any or ] the ends in either of the claims 
1-7 among the electrode of the shape of aforementioned non-spiral shape, and the 2nd field of the aforementioned pn 
junction layer, While it has the grounding electrode prepared near the end of another side among the electrode of the 
shape of aforementioned non-spiral shape, and the 2nd field of the aforementioned pn junction layer, a signal is 
inputted from any of the above 1st and the 2nd I/O electrode, or one side and a signal is outputted from another side 
LC element characterized by connecting or grounding the aforementioned grounding electrode to the power of fixed 
potential. 

[Claim 9] The 1st and the 2nd I/O electrode which were prepared near [ one / any or ] the ends in either of the claims 
1-6 among the electrode of the shape of aforementioned non-spiral shape, and the 2nd field of the aforementioned pn 
junction layer, The 3rd and the 4th I/O electrode which were prepared near the ends of another side among the 
electrode of the shape of aforementioned non-spiral shape, and the 2nd field of the aforementioned pn junction layer, 
LC element characterized by being used as an element of the common mode type which ****s and makes each of the 
electrode of the shape of aforementioned non-spiral shape, and the 2nd field of the aforementioned pn junction layer a 
signal propagation path. 

[Claim 10] LC element characterized by inputting the signal of the voltage level of the reverse bias of the 
aforementioned pn junction layer in either of the claims 1-9 at least to one side of the 2nd field of the electrode of the 
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shape of aforementioned non-spiral shape, and the aforementioned pn junction layer. 

[Claim 1 1] LC element characterized by including further the bias circuit which impresses a predetermined reverse- 
bias voltage to the aforementioned pn junction layer, and the dc-component elimination circuit which inputs at least 
into one side of the 2nd field of the electrode of the shape of aforementioned non-spiral shape, and the aforementioned 
pn junction layer the signal which removed the dc component from the input signal in either of the claims 1-10. 
[Claim 12] LC element characterized by preparing the bias circuit which impresses a predetermined reverse-bias 
voltage to the aforementioned pn junction layer in either of the claims 1-10 while an insulating layer is formed 
between the electrode of the shape of aforementioned non-spiral shape, and the 1st field of the aforementioned pn 
junction layer. 

[Claim 13] It is LC element characterized by being able to change the reverse-bias voltage which impresses the 
aforementioned bias circuit to the aforementioned pn junction layer in claims 1 1 or 12, and changing the capacitance 
which the aforementioned pn junction layer has by changing the reverse-bias voltage impressed to the aforementioned 
pn junction layer. 

[Claim 14] LC element characterized by performing a termination by forming one LC element of the claims 1-13 on a 
semiconductor substrate, forming an insulator layer in all the front faces of this semiconductor substrate, etching or 
laser-beam irradiation removing a part of this insulator layer, opening a hole, and confining the hole in the grade 
which rises on a front face with solder. 

[Claim 15] The semiconductor device characterized by having formed one LC element of the claims 1-14 as a part of 
substrate, having inserted at least one side of the 2nd field of the electrode of the shape of aforementioned non-spiral 
shape, and the aforementioned pn junction layer in the signal line or the power line, and really fabricating. 
[Claim 16] The inductor which is formed in a part of semiconductor substrate, is equipped with the pn junction layer 
of the shape of non-spiral shape which serves as the 1st field and this from an inversion field and the 2nd becoming 
field, and the above 1st and the 2nd field are alike, respectively, and is therefore formed, LC element characterized by 
for the capacitor formed of the aforementioned pn junction layer existing in distributed constant, and using either [ at 
least ] the above 1st or the 2nd field as a signal propagation path. 

[Claim 17] LC element characterized by the pn junction layer of the shape of aforementioned non-spiral shape having 
a meandering configuration in a claim 16. 

[Claim 18] LC element characterized by the pn junction layer of the shape of aforementioned non-spiral shape having 
a wave configuration in a claim 16. 

[Claim 19] LC element characterized by the pn junction layer of the shape of aforementioned non-spiral shape having 
a curvilinear configuration in a claim 16. 

[Claim 20] LC element characterized by the pn junction layer of the shape of aforementioned non-spiral shape having 
the shape of linear in a claim 16. 

[Claim 21] LC element characterized by making these 1st field and the 2nd field correspond partially by setting up the 
2nd field for a long time or short in either of the claims 16-20 to the 1st field which constitutes the aforementioned pn 
junction layer. 

[Claim 22] LC element characterized by dividing into a plurality any of the 1st field which constitutes the 
aforementioned pn junction layer, and the 2nd field, or one side in either of the claims 16-21, and connecting 
electrically a part of each piece of each of a split. 

[Claim 23] The 1st and the 2nd I/O electrode which were prepared in either of the claims 16-22 near [ one / any of the 
1st field which constitutes the aforementioned pn junction layer, and the 2nd field, or ] the ends, While it has the 
grounding electrode prepared near the end of another side of the 1st field which constitutes the aforementioned pn 
junction layer, and the 2nd field, a signal is inputted from any of the above 1st and the 2nd I/O electrode, or one side 
and a signal is outputted from another side LC element characterized by connecting or grounding the aforementioned 
grounding electrode to the power of fixed potential. 

[Claim 24] The 1st and the 2nd I/O electrode which were prepared in either of the claims 16-21 near [ one / any of the 
1st field which constitutes the aforementioned pn junction layer, and the 2nd field, or ] the ends, The 3rd and the 4th 
I/O electrode which were prepared near the ends of another side of the 1st field which constitutes the aforementioned 
pn junction layer, and the 2nd field, LC element characterized by being used as an element of the common mode type 
which ****s and makes each of the 1st of the aforementioned pn junction layer, and the 2nd field a signal propagation 
path. 

[Claim 25] LC element characterized by inputting the signal of the voltage level of the reverse bias of the 
aforementioned pn junction layer in either of the claims 16-24 to either [ at least ] the 1st field which constitutes the 
aforementioned pn junction layer, or the 2nd field. 
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[Claim 26] LC element characterized by including further the bias circuit which impresses a predetermined reverse- 
bias voltage to the aforementioned pn junction layer, and the dc-component elimination circuit which inputs into 
either [ at least ] the 1st of the aforementioned pn junction layer, or the 2nd field the signal which removed the dc 
component from the input signal in either of the claims 16-24. 

[Claim 27] It is LC element characterized by being able to change the reverse-bias voltage which impresses the 
aforementioned bias circuit to the aforementioned pn junction layer in a claim 26, and changing the capacitance which 
the aforementioned pn junction layer has by changing the reverse-bias voltage impressed to the aforementioned pn 
junction layer. 

[Claim 28] LC element characterized by performing a termination by forming one LC element of the claims 16-27 on 
a semiconductor substrate, forming an insulator layer in all the front faces of this semiconductor substrate, etching or 
laser-beam irradiation removing a part of this insulator layer, opening a hole, and confining the hole in the grade 
which rises on a front face with solder. 

[Claim 29] The semiconductor device characterized by having formed one LC element of the claims 16-28 as a part of 
substrate, having inserted either [ at least ] the 1st of the aforementioned pn junction layer, or the 2nd field in the 
signal line or the power line, and really fabricating. 

[Claim 30] The 1st process which forms the pn junction layer which consists of an inversion field and the 2nd 
becoming field in a semiconductor substrate to the non-spiral shape-like 1st field, and this 1st field, The 2nd process 
which is the front face of the aforementioned pn junction layer, and forms in the 1st aforementioned field the electrode 
of the shape of non-spiral shape connected electrically, The manufacture technique of LC element characterized by 
including the 3rd process which forms the 2nd each ends or wiring layer connected to an edge on the other hand of a 
field of the electrode of the shape of aforementioned non-spiral shape, and the aforementioned pn junction layer. 
[Claim 31] The manufacture technique of LC element characterized by including the 1st process which forms the pn 
junction layer which consists of an inversion field and the 2nd becoming field, and the 2nd process which forms the 
1st of the aforementioned pn junction layer, and 2nd each ends or wiring layers connected to an edge on the other 
hand of a field to the non-spiral shape-like 1st field, and this 1st field at a semiconductor substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to the manufacture technique of LC element which it is included 

[ element ] in a semiconductor device etc. or can attenuate a predetermined frequency band alone, a semiconductor 

device, and LC element. 

[0002] 

[Description of the Prior Art] In connection with development of electronic technique in recent years, the electronic 
circuitry is broadly used in various fields, therefore to be stabilized, without being influenced from the exterior and to 
operate each [ these ] electronic circuitry certainly is desired. 

[0003] However, a noise invades into such an electronic circuitry from the exterior directly or indirectly. For this 
reason, there is a problem that there are not few cases where a malfunctioning is caused in the various electronic 
equipment which used the electronic circuitry. 

[0004] A switching regulator is used especially for an electronic circuitry in many cases as DC power supply. 
Therefore, the big noise which had various kinds of frequency components in the power line of a switching regulator 
occurs in many cases by the transient currents, such as switching, or the load effect resulting from the switching 
operation of a digital IC to use. And these noises may spread by radiation through a power line to other circuits in the 
same device, may do bad influences, such as a malfunctioning and a fall of an S/N ratio, and may cause the 
malfunctioning of other electronic equipment in use further in near. 

[0005] In order to remove such a noise, generally by the electronic circuitry, various kinds of noise filters are used. 
Especially, in recent years, since much electronic equipment of various configurations is used, the regulation to a 
noise is also still severer and a development of LC element which functions as a noise filter small and highly efficient 
moreover which can remove certainly the noise which is generated for this reason is desired. 
[0006] As one of such the LC elements, LC noise filter indicated by JP,3-259608,A is known. L component and C 
component exist in distributed constant, and this LC noise filter can acquire a good damping property over a wide 
band comparatively compared with concentrated-constant type LC noise filter. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, after LC noise filter mentioned above formed the conductor 
for capacitors in one field of an insulation sheet and formed the conductor for inductors in the field of another side, 
respecti vely, it is manufactured by folding up this insulation sheet, and since processes, such as a clinch of an 
insulation sheet, were required, the problem that a manufacturing process became complicated was. 
[0008] Moreover, when this LC noise filter was directly inserted in the power line or signal line of IC or LSI and was 
used for it, LC noise filter, IC, etc. had to be wired and there was a problem take the time of parts attachment. 
[0009] Moreover, since this LC noise filter was formed as a parts simple substance, there was a problem that it was 
almost impossible to make it contain in the circuit of IC or LSI, namely, to insert between internal wirings of IC, LSI, 
etc. 

[0010] Furthermore, since the capacitor formed in distributed constant in this LC noise filter was determined by each 
configuration and arrangement of the conductor for inductors, and the conductor for capacitors, after completing as 
parts, capacitance became fixed, the property as whole will also be fixed and it had the problem that there was no 
versatility. For example, it is difficult to change the configuration of the conductor for capacitors to change only 
capacitance, to change capacitance arbitrarily all over the incorporated circuit if needed, and to use it. 
[001 1] Then, this invention is created in view of such a point, the purpose is easy to manufacture, attachment work of 
the parts in a back process can be omitted, and it is in offering the manufacture technique of LC element which can 
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moreover be formed as a part of IC or LSI, a semiconductor device, and LC element. 

[0012] Moreover, other purposes of this invention are by changing the capacitance which exists in distributed constant 
if needed to offer the manufacture technique of LC element which can change a property arbitrarily, a semiconductor 
device, and LC element. 
[0013] 

[Means for Solving the Problem] In order to solve the technical probrem mentioned above, LC element of a claim 1 It 
is formed in the position which are the electrode of the shape of non-spiral shape formed in the semiconductor 
substrate front face, and a part of aforementioned semiconductor substrate, and met the electrode of the shape of 
aforementioned non-spiral shape. The pn junction layer of the shape of non-spiral shape formed in the 1st field which 
consists of p layers or n layers including the 2nd field which the electrode of the shape of aforementioned non-spiral 
shape is connected, and turns into an inversion field to this 1st field, The inductor of the 2nd aforementioned field 
which constitutes the electrode of ****** and the shape of aforementioned non-spiral shape, and a part of 
aforementioned pn junction layer which is alike, respectively and is therefore formed, The capacitor formed of the 
aforementioned pn junction layer corresponding to each [ these ] inductor exists in distributed constant, and is 
characterized by using at least the electrode of the shape of aforementioned non-spiral shape, and one side of the 2nd 
aforementioned field as a signal propagation path. 

[0014] LC element of a claim 2 is characterized by the electrode of the shape of aforementioned non-spiral shape 
having a meandering configuration in LC element of a claim 1. 

[0015] LC element of a claim 3 is characterized by the electrode of the shape of aforementioned non-spiral shape 
having a wave configuration in LC element of a claim 1 . 

[0016] LC element of a claim 4 is characterized by the electrode of the shape of aforementioned non-spiral shape 
having a curvilinear configuration in LC element of a claim 1. 

[0017] LC element of a claim 5 is characterized by the electrode of the shape of aforementioned non-spiral shape 
having the shape of linear in LC element of a claim 1. 

[0018] LC element of a claim 6 is characterized by making the electrode of the shape of aforementioned non-spiral 
shape, and the 2nd field of the aforementioned pn junction layer correspond partially to the electrode of the shape of 
aforementioned non-spiral shape in one LC element of the claims 1-5 by [ of the aforementioned pn junction layer ] 
setting up the length of the 2nd field for a long time or short at least. 

[0019] In one LC element of the claims 1-6, LC element of a claim 7 divides the electrode of the shape of 
aforementioned non-spiral shape into a plurality, or the 2nd field is divided into a plurality at least, and it is 
characterized by the thing of the aforementioned pn junction layer for which each of each piece of a split is connected 
electrically. 

[0020] LC element of a claim 8 is set for one LC element of the claims 1-7. The 1st and the 2nd I/O electrode which 
were prepared near [ one / any or ] the ends among the electrode of the shape of aforementioned non-spiral shape, and 
the 2nd field of the aforementioned pn junction layer, While it has the grounding electrode prepared near the end of 
another side among the electrode of the shape of aforementioned non-spiral shape, and the 2nd field of the 
aforementioned pn junction layer, a signal is inputted from any of the above 1st and the 2nd I/O electrode, or one side 
and a signal is outputted from another side It is characterized by connecting or grounding the aforementioned 
grounding electrode to the power of fixed potential. 

[0021] LC element of a claim 9 is set for LC element of any of claims 1-6, or **. The 1st and the 2nd I/O electrode 
which were prepared near [ one / any or ] the ends among the electrode of the shape of aforementioned non-spiral 
shape, and the 2nd field of the aforementioned pn junction layer, The 3rd and the 4th I/O electrode which were 
prepared near the ends of another side among the electrode of the shape of aforementioned non-spiral shape, and the 
2nd field of the aforementioned pn junction layer, It ****s and is characterized by being used as an element of the 
common mode type which makes each of the electrode of the shape of aforementioned non-spiral shape, and the 2nd 
field of the aforementioned pn junction layer a signal propagation path. 

[0022] It is characterized by the semiconductor device of a claim 10 inputting the signal of the voltage level of the 
reverse bias of the aforementioned pn junction layer in either of the claims 1-9 at least to one side of the 2nd field of 
the electrode of the shape of aforementioned non-spiral shape, and the aforementioned pn junction layer. 
[0023] It is characterized by LC element of a claim 1 1 containing further the bias circuit which impresses a 
predetermined reverse-bias voltage to the aforementioned pn junction layer, and the dc-component elimination circuit 
which inputs at least into one side of the 2nd field of the electrode of the shape of aforementioned non-spiral shape, 
and the aforementioned pn junction layer the signal which removed the dc component from the input signal in one LC 
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element of the claims 1-10. 

[0024] In one LC element of the claims 1-10, LC element of a claim 12 is characterized by preparing the bias circuit 
which impresses a predetermined reverse-bias voltage to the aforementioned pn junction layer while it forms an 
insulating layer between the electrode of the shape of aforementioned non-spiral shape, and the 1st field of the 
aforementioned pn junction layer. 

[0025] LC element of a claim 13 is characterized by for the aforementioned bias circuit being able to change the 
reverse-bias voltage impressed to the aforementioned pn junction layer, and changing the capacitance which the 
aforementioned pn junction layer has by changing the reverse-bias voltage impressed to the aforementioned pn 
junction layer in LC element of claims 1 1 or 12. 

[0026] LC element of a claim 14 forms one LC element of the claims 1-13 on a semiconductor substrate, an insulator 
layer is formed in all the front faces of this semiconductor substrate, etching or laser-beam irradiation removes a part 
of this insulator layer, a hole is opened, and it is characterized by performing a termination by confining the hole in 
the grade which rises on a front face with solder. 

[0027] It is characterized by for the semiconductor device of a claim 15 having formed one LC element of the claims 
1-14 as a part of substrate, having inserted at least one side of the 2nd field of the electrode of the shape of 
aforementioned non-spiral shape, and the aforementioned pn junction layer in the signal line or the power line, and 
really fabricating it. 

[0028] LC element of a claim 16 is formed in a part of semiconductor substrate, and it has the pn junction layer of the 
shape of non-spiral shape which serves as the 1st field and this from an inversion field and the 2nd becoming field. 
The inductor of the above 1st and the 2nd field which is alike, respectively and is therefore formed, and the capacitor 
formed of the aforementioned pn junction layer exist in distributed constant, and is characterized by using either [ at 
least ] the above 1st or the 2nd field as a signal propagation path. LC element of a claim 17 is characterized by the pn 
junction layer of the shape of aforementioned non-spiral shape having a meandering configuration in LC element of a 
claim 16. 

[0029] LC element of a claim 18 is characterized by the pn junction layer of the shape of aforementioned non-spiral 
shape having a wave configuration in LC element of a claim 16. 

[0030] LC element of a claim 19 is characterized by the pn junction layer of the shape of aforementioned non-spiral 
shape having a curvilinear configuration in LC element of a claim 16. 

[003 1] LC element of a claim 20 is a LC element characterized by the pn junction layer of the shape of 
aforementioned non-spiral shape having the shape of linear in LC element of a claim 16. 

[0032] LC element of a claim 21 is characterized by making these 1st field and the 2nd field correspond partially in 
one LC element of the claims 16-20 by setting up the 2nd field for a long time or short to the 1st field which 
constitutes the aforementioned pn junction layer. 

[0033] It is characterized by for LC element of a claim 22 dividing into a plurality any of the 1st field which 
constitutes the aforementioned pn junction layer, and the 2nd field, or one side in one LC element of the claims 16-21, 
and connecting electrically a part of each piece of each of a split. 

[0034] LC element of a claim 23 is set for one LC element of the claims 16-22. The 1st and the 2nd I/O electrode 
which were prepared near [ one / any of the 1st field which constitutes the aforementioned pn junction layer, and the 
2nd field, or ] the ends, While it has the grounding electrode prepared near the end of another side of the 1st field 
which constitutes the aforementioned pn junction layer, and the 2nd field, a signal is inputted from any of the above 
1st and the 2nd I/O electrode, or one side and a signal is outputted from another side It is characterized by connecting 
or grounding the aforementioned grounding electrode to the power of fixed potential. 

[0035] LC element of a claim 24 is set for one LC element of the claims 16-21. The 1st and the 2nd I/O electrode 
which were prepared near [ one / any of the 1st field which constitutes the aforementioned pn junction layer, and the 
2nd field, or ] the ends, It has the 3rd and 4th I/O electrodes prepared near the ends of another side of the 1st field 
which constitutes the aforementioned pn junction layer, and the 2nd field, and is characterized by being used as an 
element of the common mode type which makes each of the 1st of the aforementioned pn junction layer, and the 2nd 
field a signal propagation path. 

[0036] It is characterized by LC element of a claim 25 inputting the signal of the voltage level of the reverse bias of 
the aforementioned pn junction layer in one LC element of the claims 16-24 to either [ at least ] the 1st field which 
constitutes the aforementioned pn junction layer, or the 2nd field. 

[0037] It is characterized by LC element of a claim 26 containing further the bias circuit which impresses a 
predetermined reverse-bias voltage to the aforementioned pn junction layer, and the dc-component elimination circuit 
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which inputs into either [ at least ] the 1st of the aforementioned pn junction layer, or the 2nd field the signal which 
removed the dc component from the input signal in one LC element of the claims 16-24. 
[0038] LC element of a claim 27 is characterized by for the aforementioned bias circuit being able to change the 
reverse-bias voltage impressed to the aforementioned pn junction layer, and changing the capacitance which the 
aforementioned pn junction layer has by changing the reverse-bias voltage impressed to the aforementioned pn 
junction layer in LC element of a claim 26. 

[0039] LC element of a claim 28 forms one LC element of the claims 16-27 on a semiconductor substrate, an insulator 
layer is formed in all the front faces of this semiconductor substrate, etching or laser-beam irradiation removes a part 
of this insulator layer, a hole is opened, and it is characterized by performing a termination by confining the hole in 
the grade which rises on a front face with solder. 

[0040] It is characterized by for the semiconductor device of a claim 29 having formed one LC element of the claims 
16-28 as a part of substrate, having inserted either [ at least ] the 1st of the aforementioned pn junction layer, or the 
2nd field in the signal line or the power line, and really fabricating it. 

[0041] The 1st process at which the manufacture technique of LC element of a claim 30 forms the pn junction layer 
which consists of an inversion field and the 2nd becoming field in a semiconductor substrate to the non-spiral shape- 
like 1st field, and this 1st field, The 2nd process which is the front face of the aforementioned pn junction layer, and 
forms in the 1st aforementioned field the electrode of the shape of non-spiral shape connected electrically, It is 
characterized by including the 3rd process which forms the 2nd each ends or wiring layer connected to an edge on the 
other hand of a field of the electrode of the shape of aforementioned non-spiral shape, and the aforementioned pn 
junction layer. 

[0042] It is characterized by the manufacture technique of LC element of a claim 31 including the 2nd process which 
forms the 1st process which forms the pn junction layer which consists of an inversion field and the 2nd becoming 
field, and the 1st of the aforementioned pn junction layer, and 2nd each ends or wiring layers connected to an edge on 
the other hand of a field to the non-spiral shape-like 1st field, and this 1st field in a semiconductor substrate. 
[0043] 

[Function] With LC element of a claim 1, the electrode currently formed in a pn junction layer and its front face is 
formed in the shape of non-spiral shape, and each of this electrode and the 2nd field of a pn junction layer functions as 
an inductor. Moreover, since the non-spiral shape-like pn junction layer is formed among these, between a non-spiral 
shape-like electrode and the 2nd field of a pn junction layer, a distributed constant-capacitor is formed of this pn 
junction layer. 

[0044] Therefore, the signal inputted at least into one side of a non-spiral shape-like electrode and the 2nd field of a 
pn junction layer mentioned above is spread through the inductor and capacitor which exist in distributed constant, 
and the damping property with a good rear spring supporter is acquired by the wide band. 

[0045] While especially LC element of a claim 1 forms a non-spiral shape-like pn junction layer on a semiconductor 
substrate, it can be manufactured by forming a non-spiral shape-like electrode in the front-face side further, and it 
becomes easy [ a manufacture ] very much [ it ]. Moreover, since it is formed on a semiconductor substrate, this LC 
element can also be formed as a part of IC or LSI, and when it forms as a part of such parts, it can omit attachment 
work of the parts in a back process. 

[0046] LC element of claims 2-5 has the same operation and same effect as LC element of the above-mentioned claim 
1, although the configuration of the non-spiral shape-like electrode which functions as an inductor, and the electrode 
of a pn junction layer is specified as either of the shape of a meandering configuration, a wave configuration, a 
curvilinear configuration, and linear. Since the value of the inductance which an electrode and the 2nd field have 
though it is the same except the difference of this configuration, and capacitance changes with each configurations, it 
becomes that from which the property of LC element also differed with each configuration. Also in each of these 
configurations, the electrode of each configuration and each of the 2nd field function as an inductor, and it is the same 
that the capacitor formed of those inductors and the pn junction layer between them exists in distributed constant, and 
it functions as a LC element which has a damping property with a good rear spring supporter in a wide band. 
[0047] Moreover, with LC element of a claim 6, to the electrode of the meandering configuration mentioned above, 
the length of the 2nd field is formed for a long time or short as there are few pn junction layers. Even if it is in this 
case, similarly, each of the electrode of a meandering configuration and the 2nd field of a pn junction layer from 
which a length is different functions as an inductor, and the capacitor formed of a pn junction layer exists in 
distributed constant among these. Therefore, this LC element is effective in it being possible to reach easily 
[ manufacture ] and to form as a part of substrate while it has a good damping property over a wide band. 
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[0048] Moreover, with LC element of a claim 7, while any of the electrode of the meandering configuration 
mentioned above and a pn junction layer or one side is divided into a plurality, it connects electrically and a part of 
piece of these splits is used. In this case, it becomes distributed constant type LC element for which a property is 
different from LC element mentioned above by using the other side which is not divided as a signal propagation path. 
Since especially the inductance of each piece of a split becomes small, the influence of the inductance of each piece of 
a split can use it as few LC element. 

[0049] Moreover, while the 1st and 2nd I/O electrodes are prepared with LC element of a claim 8 near [ which was 
mentioned above / one / any of the electrode of a meandering configuration, and the 2nd field of a pn junction layer, 
or ] the ends By [ of another side ] on the other hand preparing a grounding electrode near the edge, the near electrode 
or the 2nd field in which the 1st and 2nd I/O electrodes were prepared can form easily three terminals type LC 
element used as a signal propagation path. 

[0050] Moreover, with LC element of a claim 9, LC element of 4 terminal common mode type can be easily formed 
by preparing the 3rd and 4th I/O electrodes also in the ends of the electrode of the other side in a claim 4, or the 2nd 
field. 

[0051] Moreover, with LC element of a claim 10, a distributed constant-capacitor can be certainly formed between pn 
junction by inputting the signal of a voltage level which requires a reverse bias for a pn junction layer at least into one 
side of the electrode of a meandering configuration, and the 2nd field of a pn junction layer mentioned above. 
[0052] That is, since it can be made to function as a capacitor when a reverse bias is applied in a pn junction layer, it 
can operate as a LC element which has a damping property collectively good at a wide band by inputting a signal on 
which the pn junction layer of a meandering configuration functions as a capacitor. 

[0053] Moreover, with LC element of a claim 1 1, the reverse-bias voltage to this pn junction layer is impressed by the 
bias circuit. Moreover, the dc-component elimination circuit is prepared corresponding to this, the reverse-bias 
voltage impressed from a bias circuit is overlapped on the signal with which the dc component was removed from the 
input signal, and it is inputted into it. Thereby, a pn junction layer can be completely used by the reverse bias, and the 
pn junction layer of a meandering configuration can be certainly used as a capacitor. 

[0054] Moreover, with LC element of a claim 12, an insulating layer is formed between the electrode of a meandering 
configuration and the 1st field of a pn junction layer which were mentioned above, and the reverse-bias voltage is 
impressed to a pn junction layer by the bias circuit. Therefore, a pn junction layer can be certainly used as a capacitor 
also in this case, and it operates as a LC element which has a good damping property in a wide band collectively. 
Moreover, since the electrode and pn junction layer of a meandering configuration are separated by the insulating 
layer in direct current in this case, it is not necessary to add a dc-component elimination circuit which is used by the 
claim 1 1 mentioned above. 

[0055] Moreover, with LC element of a claim 13, the reverse-bias voltage impressed by the bias circuit mentioned 
above can be set as adjustable. Thereby, the capacity of the pn junction layer of a meandering configuration can be 
changed arbitrarily, and a damping property, i.e., the frequency characteristic, can be controlled to adjustable if 
needed. 

[0056] Moreover, with LC element of a claim 14, after forming LC element of each claim mentioned above on a 
semiconductor substrate, an insulator layer is formed in all front faces by the chemistry liquid phase process etc. Then, 
a hole is opened in a part of this insulator layer by etching or laser-beam irradiation, and a termination is performed by 
piling solder in this hole. Therefore, surface mount type LC element can be manufactured easily, and attachment work 
of this LC element also becomes easy by considering as a surface mount type. 

[0057] Moreover, in the semiconductor device of a claim 15, it forms so that LC element of each claim mentioned 
above may be inserted in a part of substrate at a signal line or a power line. It can manufacture in one with other parts 
on a semiconductor substrate by this, and while a manufacture becomes easy, attachment work of the parts in a back 
process becomes unnecessary. 

[0058] Moreover, LC element and the semiconductor device of claims 16-29 omit the non-spiral shape-like electrode 
in LC element and the semiconductor device of each claim which were mentioned above, and the characteristic 
feature is in the point of having given the function of this electrode to the 1st field of a pn junction layer. That is, 
while each of the 1st of a pn junction layer and the 2nd field functions as an inductor, the distributed constant- 
capacitor by the pn junction layer exists among these. 

[0059] therefore, every of claims 16-29 -- like LC element to a claim 15 mentioned above, LC element is easy to 
manufacture while it has a good damping property - etc. - it is effective And since a non-spiral shape-like electrode 
is not formed in a semiconductor front face, while the process which forms this electrode is unnecessary and a 
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manufacture becomes easy further, the deployment of the semiconductor front face can also be carried out to other 
purposes. 

[0060] Moreover, the manufacture technique of LC element of the claim 30 or the claim 31 is the technique for 
manufacturing each LC element mentioned above with the application of a semiconductor manufacturing technology. 
That is, a non-spiral shape-like pn junction layer is formed first, or a non-spiral shape-like electrode is formed with a 
non-spiral shape-like pn junction layer, the wiring layer connected to these is formed after that, and LC element is 
completed. 

[0061] Thus, LC element mentioned above can be manufactured by applying a general semiconductor manufacturing 
technology, and while a miniaturization or low-cost-izing is possible, it also becomes possible to mass-produce more 
than one simultaneously. 
[0062] 

[Example] Hereafter, the example of LC element which applied this invention is explained concretely, referring to a 
drawing. 

[0063] [1st example] view 1 is the plan of LC element of the 1st example which applied this invention. Moreover, 
drawing^ is an expanded sectional view in the A- A line of drawing 1. 

[0064] As shown in these drawings, the LC element 100 of this example contains the n+ field 22 of the meandering 
configuration formed near the front face of the p-type-silicon substrate (p-Si substrate) 24 which is a semiconductor 
substrate, and the p-f field 20 of the meandering configuration further formed in the part, and these n+ fields 22 and 
the p+ field 20 form the pn junction layer 26. Moreover, compared with the p-Si substrate 24 mentioned above, when 
impurity concentration is set up high and each of the n+ field 22 and the p+ field 20 impresses a reverse-bias voltage 
between this p-Si substrate 24 and the n+ field 22, the p-Si substrate 24 functions as an isolation field. In practice, 
what is necessary is just to impress the voltage of a reverse bias to an authenticity by making into this potential the 
grounding electrode 18 later mentioned with the p-Si substrate 24. 

[0065] Moreover, the LC element 100 of this example is the front-face side of the p+ field 20 mentioned above, the 
electrode 10 of a meandering configuration is formed in the position along this p+ field 20, and the grounding 
electrode 18 is connected to the one side edge (on the other hand edge [ For example, an outside ]) of this electrode 
10. Moreover, two I/O electrodes 14 and 16 are connected to the ends of the n+ field 22 mentioned above, 
respectively. 

[0066] In addition, installation of the grounding electrode 18 to an electrode 10 is performed on the outside of an 
active region so that the thin p+ field 20 may not be damaged, as shown in drawing 1 . Moreover, since it is necessary 
to insulate so that an electrode 10 may contact neither the n+ field 22 nor the p-Si substrate 24, and it is necessary to 
make connection (for the same to be said of connection of the other electrode) between an electrode 10 and the 
grounding electrode 18, the insulation forms insulating layers, such as an oxide film, in the required fraction 
beforehand. 

[0067] the LC element 100 of this example which has such structure - the electrode 10 and the n+ field 22 of a 
meandering configuration - respectively - an inductor - it will function as a conductor moreover, if the pn junction 
layer 26 to which an electrode 10 resembles the p+ field 20 and was connected electrically is used in the state of a 
reverse bias, it will function as a capacitor of a meandering configuration Therefore, the LC element 100 in which the 
capacitor formed of the inductor formed of an electrode 10 and the n+ field 22 and the pn junction layer 26 exists in 
distributed constant is formed. 

[0068] Here, the function as an inductor of the conductor of a meandering configuration is explained briefly. Drawing 
3 is drawing showing the principle of the inductor of a meandering configuration. When the current of** is pa^sedon 
the other hand to the electrode 10 which has the meandering configuration crooked in the shape of irregularity The 
magnetic flux from which the sense becomes opposite in the adjoining concavo-convex fraction occurs by turns (for 
example, as shown in drawing 3 )! The orientation of the magnetic flux set near the notation which has "-" in a balloon 
turns into the orientation out of which it comes perpendicularly from the paper front face of drawing. The coil of 1/2 
turn will connect in series, therefore, the inductor in which the element with a meandering configuration which was 
shown in drawing 3 has a predetermined inductance collectively - it can be made to function as a conductor 
[0069] Drawing^ is drawing showing the equal circuit of the LC element 100 of this example. As shown in this 
drawing (A), it functions as an inductor in which the n+ field 22 of the pn junction layer 26 has an inductance LI, and 
the signal inputted from one I/O electrode 14 spreads through the n+ field 22, and is outputted from the I/O electrode 
16 of another side. Moreover, an electrode 10 functions as an inductor which has an inductance L2, and the grounding 
electrode 18 prepared in the edge on the other hand is grounded, or it is used by connecting with the power of fixed 
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potential E. 

[0070] In such connection status, when the voltage level of the signal inputted into the I/O electrode 14 is set up more 
highly than the voltage level (0V or fixed potential E) of the grounding electrode 18, this pn junction layer 26 
functions on the pn junction layer 26 which consists of an n+ field 22 and a p+ field 20 as a capacitor with which a 
reverse-bias voltage has capacitor wardrobe C for such a reason. Moreover, this capacitor is formed in distributed 
constant covering the overall length of the 1st electrode 10, and can demonstrate the outstanding damping property 
which is not in conventional concentrated-constant type LC element. 

[0071] Moreover, drawing j4 (B) can impress a reverse-bias voltage to the pn junction layer 26 compulsorily, and, 
thereby, can operate the pn junction layer 26 as a capacitor to an authenticity. While the power for biases 28 for 
impressing a predetermined reverse-bias voltage between the I/O electrode 14 and the grounding electrode 18 is 
specifically connected, the capacitor 30 for removing only the dc component in an input signal is connected to the I/O 
electrode 14 side. While a fixed reverse-bias voltage can always be impressed to the pn junction layer 26 by adding 
such a circuit, the signal on which this reverse-bias voltage was overlapped can be inputted into the LC element 100 
of this example. 

[0072] In addition, since the reverse-bias voltage is applied to the signal outputted from the I/O electrode 16, it is 
desirable to remove a part for this reverse-bias voltage by connecting a capacitor 32 to the outside further. 
[0073] Moreover, drawing 4. (C) is replaced with the power for biases 28 mentioned above, and connects the power 
for adjustable biases 34 which can change the voltage level of a reverse bias arbitrarily. Since the width of face of the 
depletion layer generally produced in a pn junction side according to the size of the reverse-bias voltage impressed to 
the pn junction layer 26 changes, capacitance C is also changed in connection with this. Therefore, from ****** 
which changes the reverse-bias voltage impressed to the pn junction layer 26 through the I/O electrode 14 or the 
grounding electrode 18, capacitance C which exists in distributed constant can be changed arbitrarily, and the 
damping property as LC element 100 whole can be adjusted or changed. 

[0074] Drawing J. is drawing showing the manufacturing process of the LC element 100 of this example, and the 

status for every manufacturing process of the cross section in the B-B line of drawin g 1 is shown. 

[0075] (1) growth [ of an epitaxial layer ]: - first, grow up n+ type epitaxial layer 25 into the whole front face of the 

p-Si substrate 24 after removing the oxide film of p-Si substrate 24 (wafer) front face (this drawing (A)) 

[0076] (2) In order to make into an isolation field the field except formation [ of an isolation field ]: next the n+ field 

22 shown in drawjngj. 5 and the p+ field 20, perform a diffusion or ion implantation of p form impurity. 

[0077] Specifically, the front face of an epitaxial layer 25 is first oxidized thermally, and an oxide film 70 is formed. 

And after removing the oxide film 70 of the position which should form p field by the photolithography, p field is 

alternatively formed by adding p form impurity alternatively with thermal diffusion or an ion implantation. Thus, 

formed p field becomes a part of p-Si substrate 24, and forms an isolation field (this drawing (B)). 

[0078] Thus, as a result of performing formation of an isolation field, the n+ field 22 of a meandering configuration is 

formed of the left-behind epitaxial layer 25. 

[0079] (3) Form the p+ field 20 of a meandering configuration by introducing p form impurity into formation [ of a pn 
junction layer ]:, next a part of n+ field 22 formed in the meandering configuration with thermal diffusion or an ion 
implantation. 

[0080] The front face of the p-Si substrate 24 which contains the n+ field 22 first is specifically oxidized thermally, 
and an oxide film 72 is formed. And after removing the oxide film 72 of the position which should form the p+ field 
20 by the photolithography, the p+ field 20 is alternatively formed by adding p form impurity alternatively with 
thermal diffusion or an ion implantation. 

[0081] Since it is necessary to form this p+ field 20 all over the n+ field 22 formed previously, the p+ field 20 is 
fonned by adding p form impurity more than the amount of already introduced n form impurity (this drawing (C)). 
[0082] Thus, the pn junction layer 26 of the meandering configuration which consists of an n+ field 22 and a p+ field 
20 is formed. 

[0083] (4) Form an electrode 10 by carrying out the vacuum evaporationo of the aluminum to the fraction by which 
performs perforation of a meandering configuration on the front face of the p+ field 20 by the photolithography after 
forming an oxide film 74 in a front face by formation [ of an electrode ]:, next thermal oxidation, and perforation was 
carried out after that to this meandering configuration (this drawing (D)). Then, two I/O electrodes 14 and 16 are 
formed for the grounding electrode 18 by vacuum evaporationo, such as aluminum, near the ends of the n+ field 22 
near the one side edge of this electrode 10, respectively. 

[0084] Finally, after making P-glass adhere to the whole surface, the LC element 100 is completed by heating and 
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forming a flat front face. 

[0085] The process which manufactures the LC element 100 of this example is fundamentally similar with the process 
which manufactures a usual bipolar transistor or usual diode, and the pn junction layer 26 differs from the 
configuration of an isolation field in the meantime etc. Therefore, it can correspond by changing the configuration of a 
photo mask in the process which manufactures a general bipolar transistor, and it is suitable also for the 
miniaturization while a manufacture becomes easy. Moreover, it is possible to form on the same substrate as 
semiconductor parts, such as a general bipolar transistor and MOSFET, and it can form as a part of IC or LSI. And 
when it forms as a part of IC or LSI, attachment work of the parts in a back process can be omitted. 
[0086] In addition, although the case where isolation was performed was explained for the example in the 
manufacturing process of this example mentioned above after forming n+ field in the whole front face by epitaxial 
growth first After forming an oxide film in the front face of the p-Si substrate 24, ****** lithography performs 
****** corresponding to the n+ field 22 of a meandering configuration. After forming the n+ field 22 by introducing 
n form impurity into this fraction with thermal diffusion or an ion implantation, you may form the p+ field 20 directly 
by the same technique. Moreover, a general semiconductor manufacturing technology can be used about the technique 
of forming a pn junction layer. 

[0087] Thus, the LC element 100 of this example functions as a capacitor by using the pn junction layer 26 of the 
meandering configuration formed along with the electrode 10 by the reverse bias while each of the n+ field 22 of an 
electrode 10 and the pn junction layer 26 forms an inductor. And since the pn junction layer 26 is formed covering the 
overall length of an electrode 10, the inductor which has the inductance LI formed of the n+ field 22, the inductor 
which has the inductance L2 formed of an electrode 10, and the capacitor which has capacitance C formed of the pn 
junction layer 26 exist in distributed constant. 

[0088] Therefore, while the grounding electrode 18 of an electrode 10 prepared in the edge on the other hand was 
connected to a grounding or fixed potential, when the n+ field 22 of the pn junction layer 26 is used as a propagation 
path of a signal, it becomes LC element which has a good damping property by the wide band to the inputted signal. 
[0089] Moreover, as mentioned above, since this LC element 100 can apply and manufacture manufacturing 
technologies, such as a general bipolar transistor, it is easy to manufacture and is suitable for the miniaturization etc. 
Moreover, when this LC element is manufactured as a part of semiconductor substrate, a wiring with other parts can 
also be performed simultaneously, and the attachment work in a back process etc. becomes unnecessary. 
[0090] Moreover, by changing the value of the reverse-bias voltage applied to the pn junction layer 26, the LC 
element 100 of this example can control to adjustable capacity C of the capacitor formed in distributed constant, and 
can adjust or change the frequency characteristic of the whole LC element 100. 

[0091] In addition, although this example mentioned above used the n+ field 22 of a meandering configuration as a 
signal propagation path, it forms the I/O electrodes 14 and 16 in the ends of an electrode 10 while it forms the 
grounding electrode 18 in the one side edge of the n+ field 22, and may be made to use an electrode 10 side as a signal 
propagation path. Generally, since a specific resistance is larger than an electrode 10, the n+ field 22 can form LC 
element from which a damping property, i.e., the frequency characteristic, is different by replacing a signal 
propagation path. 

[0092] moreover, this example mentioned above an electrode 10 -- one object for inductors - the n+ field 22 which 
constitutes the pn junction layer 26 while it is used as a conductor - the object for the inductors of another side -- the 
p+ field 20 which constitutes the pn junction layer 26 while an electrode 10 is removed, although it was used as a 
conductor -- one object for inductors you may be made to use it as a conductor namely, both the p+ field 20 which 
constitutes this pn junction layer 26 if the pn junction layer 26 functions as a capacitor in this case simultaneously, and 
the n+ field 22 - the object for inductors it will be used as a conductor 

[0093] Drawing 6 is drawing showing the modification of LC element of this example, and LC element which does 
not use the electrode which functions as an inductor is shown. LC element shown in this drawing has formed two I/O 
electrodes 14 and 16 in the ends of the n+ field 22 while it forms the grounding electrode 18 in the one side edge of 
the p+ field 20 which constitutes the pn junction layer 26. this LC element -- both the p+ field 20 and the n+ field 22 - 
- the object for inductors - it is functioning as a distributed constant^ the pn junction layer 26 formed of these ] 
capacitor while functioning as a conductor, and like the LC element 100 shown in drawing! , while it has a good 
damping property, it has the advantage of a manufacture easy grade Moreover, in manufacturing this LC element, the 
formation process of the electrode 10 shown in drawing 5 (D) becomes unnecessary. 

[0094] In addition, in LC element shown in drawing 6 , the connection relation between two I/O electrodes 14 and 16 
and the grounding electrode 18 may be replaced, and, of course, the p+ field 20 side may be used as a signal 
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propagation path. 

[0095] LC element of the [2nd example], next the 2nd example of this invention is explained concretely, referring to a 
drawing. 

[0096] The LC element 100 of the 1st example mentioned above has the characteristic feature in the point which 
shortened the electrode 10 of an electrode 10 which showed the LC element 200 of this example in drawin g 1 , 
although the pn junction layer 26 of the almost same length is mostly formed covering an overall length. 
[0097] DrawingJZ is a plan of the LC element 200 of the 2nd example. It will have a good damping property like the 
LC element 100 shown in drawing J since it was formed in [ the capacitor formed by a part of pn junction layer 26 
which counters the inductor which the n/ of the electrode 10 which became short even if it was the case where an 
electrode 10 was partially omitted as shown in this drawing, and the long pn junction layer 26 /+ field 22 is alike, 
respectively, and is formed more, and the short electrode 10 ] distributed constant. 

[0098] Drawing! is drawing showing the equal circuit of the LC element 200 of this example. As shown in this 
drawing (A), only in the part to which the electrode 10 became short, an inductance L3 and the capacitance CI which 
becomes small and exists in distributed constant corresponding to this become small. 

[0099] Moreover, as shown in this drawing (B) and this drawing (C), while the reverse bias of the pn junction layer 26 
is certainly realizable by connecting a capacitor 30 between the I/O electrode 14 and the grounding electrode 18 with 
the power for biases 28, or the power for adjustable biases 34, the point that weighted solidity can be changed is the 
same as the 1st example mentioned above by controlling the value of this reverse-bias voltage to adjustable. 
[0100] Thus, the inductor is formed in [ a capacitor ] distributed constant by the pn junction layer 26 of the short 
electrode 1 0 and the n+ field 22 of the pn junction layer 26, and the LC element 200 of this example can function as 
an element with the good damping property which is not in the conventional concentrated-constant type element. 
Moreover, while it can form as the point that the LC element 200 can be manufactured using a semiconductor 
manufacturing technology, and parts of LSI etc., about wiring processing in a back process being omissible in this 
case, it is the same as that of the LC element 100 of the 1st example mentioned above. 

[0101] In addition, this example mentioned above does not need to be the pn junction layer 26 about the fraction 
which forms only the length of an electrode 10 short, maintaining the configuration of the pn junction layer 26 
compared with the LC element 100 shown in drawing 1 , and does not counter an electrode 10. Moreover, you may be 
made to replace the I/O electrodes 14 and 16 and the grounding electrode 18. 

[0102] PiawjngJ) is drawing showing the modification of LC element of this example. LC element shown in this 
drawing changes partially the pn junction layer 26 of LC element shown in drawin g 7 . The p+ field 20 of the pn 
junction layer 26 which does not counter an electrode 10 is specifically omitted, and let a part of pn junction layer 26 
which does not function as a capacitor be the single n+ field 22. Substantially, this LC element is the same as LC 
element shown in dr awin g 7 , and has the same property and the same advantage. 

[0103] Moreover, dLawing lO is drawing showing other modifications of LC element of this example. An electrode 10 
side is used for it as a signal propagation path while LC element shown in this drawing forms the pn junction layer 26 
short compared with an electrode 10. In this case, since the electrode 10 side with a specific resistance smaller than 
the n+ field 22 is made into the signal propagation path, it will have the property which is different in the LC element 
200 shown in d r awing 7 . 

[0104] Drawingll is drawing showing other modifications of LC element of this example, and LC element which 
does not use the electrode 10 shown in drawi n g 7 is shown. In the pn junction layer 26 of the meandering 
configuration in which LC element shown in this drawing has the p+ field 20 where a length is short compared with 
the n+ field 22, two I/O electrodes 14 and 16 are formed to the ends of the n+ field 22, and the grounding electrode 18 
is formed in the one side edge (for example, outside) of the pn field 20, respectively, both the p+ field 20 in which this 
LC element is different in a length, and the n+ field 22 - the object for inductors - it is functioning as a distributed 
constant^ the pn junction layer 26 formed of these both ] capacitor while functioning as a conductor, and like the LC 
element 200 shown in drawing 7 , while it has a good damping property, it has the advantage of a manufacture easy 
grade 

[0105] It explains concretely, referring to a drawing about the LC element 300 of the [3rd example], next the 3rd 
example of this invention. 

[01 06] Although the LC element 1 00 of the 1st example mentioned above and the LC element 200 of the 2nd example 
function as three terminals type normal-mode type elements, as for the LC element 300 of this example, the 
characteristic feature is formed so that it may function as a four terminals type common mode-type element. 
[0107] Drawing J2 is a plan of LC element of the 3rd example. As shown in this drawing, it differs from the LC 
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element 100 with which the I/O electrodes 36 and 38 are formed in the ends of an electrode 10, and this point 
indicated the LC element 300 of the 3rd example to be to drawing 1 . 

[0108] Drawing 13 is drawing showing the equal circuit of LC element of the 3rd example. As shown in this drawing 
(A), while the n+ field 22 of the meandering configuration formed between two I/O electrodes 14 and 16 functions as 
an inductor which has an inductance LI, two I/O electrodes 36 and the electrode 10 formed among 38 function as an 
inductor which has an inductance L2. And between these two inductors, the capacitor which has capacitance C like 
the LC element 100 of the 1st example is formed in distributed constant of the pn junction layer 26. 
[0109] Thus, the LC element 300 of this example can function as a 4 terminal common mode-type element with the 
good damping property by forming two I/O electrodes 36 and 38 not only in the n+ field 22 but in the ends of an 
electrode 10. 

[0110] moreover, in order to make it operate as a 4 terminal common mode element mentioned above in order to 
operate as a capacitor to the p+ field 20, when it is a reverse bias with the high relative potential of the n(namely, 
electrode 10 -- receiving)* field 22, it is necessary to set up the pn junction layer 26 more highly than the signal level 
which inputs into an electrode 10 side the signal level inputted into the n+ field 22 side 

[0111] Drawing_12 (B) is made to impress a reverse-bias voltage between the I/O electrode 14 and 36 compulsorily, 
and impression of this reverse-bias voltage is performed by the power for biases 28. Moreover, since a signal is 
inputted to both I/O electrodes 14 and 36 in the LC element 300 of this example, the capacitor 40 other than the 
capacitor 30 used in the 1st example is connected to the I/O electrode 36 side. 

[0112] Thus, by using two capacitors 30 and 40, from the signal inputted into each of two I/O electrodes 14 and 36, a 
dc component is removed, the reverse-bias voltage impressed from the power for biases 28 is overlapped only on the 
alternating current component of each signal, and it comes to be inputted into the LC element 300 of this example. 
[01 13] Therefore, the LC element 300 of this example can impress a reverse-bias voltage certainly to the pn junction 
layer 26, and a capacitor is formed in distributed constant with an inductor. Thereby, a good damping property is 
acquired. 

[01 14] Moreover, drawingJl (C) transposes the power for biases 28 of this drawing (B) to the power for adjustable 
biases 34. That is, a reverse-bias voltage can be set as adjustable by the power for adjustable biases 34, and change of 
capacitance C which the pn junction layer 26 has by this, i.e., change of the weighted solidity of the LC element 300 
whole, is attained. 

[0115] In addition, although this example mentioned above used the electrode 10 as one signal propagation path, it 
may be made to use both the p+ field 20 which constitutes the pn junction layer 26, and the n+ field 22 as a signal 
propagation path while it removes this electrode 10. 

[0116] Djawmg JA is drawing showing the modification of LC element of this example, and LC element which does 
not use an electrode is shown. LC element shown in this drawing has formed the I/O electrodes 36 and 38 in the ends 
of the p+ field 20, respectively while it forms the I/O electrodes 14 and 16 in the ends of the n+ field 22 which 
constitutes the pn junction layer 26. this LC element - both the p+ field 20 and the n+ field 22 - a signal propagation 
path -- it is - simultaneous - each - the object for inductors it functions as a conductor Moreover, it is functioning 
as a distributed constant-[ the pn junction layer 26 formed of these ] capacitor, and like the LC element 300 shown in 
drawing. 12 , while it has a good damping property, it is 4 terminal common mode element which has the advantage of 
a manufacture easy grade. 

[0117] LC element of the [4th example], next the 4th example of this invention is explained concretely, referring to a 
drawing. 

[0118] Although each of the LC element 100,200,300 of each example mentioned above formed the electrode 10 by 
one conductor, the LC element 400 of this example has the characteristic feature in the point of having divided this 
electrode 10 into two or more pieces (2 [ for example, ]) 10-1 of a split electrode, and 10-2. 

[01 19] Drawing J5 is a plan of LC element of the 4th example. As shown in this drawing, the LC element 400 of the 
4th example has the structure which transposed the electrode 10 used for the LC element 100 shown in dra win g 1 to 
two pieces 10-1 of a split electrode, and 10-2, and 2 ****s also of the p+ fields 20 connected to each piece of a split 
electrode are carried out. The grounding electrode 18 is connected to these pieces 10-1 of a split electrode that have a 
meandering configuration collectively, and each of 10-2, and each piece 10-1 of a split electrode and the one side edge 
of the inductor of 10-2 which is alike, respectively and is therefore formed are grounded by grounding two grounding 
electrodes 18. Or each piece 10-1 of a split electrode and the one side edge of the inductor of 10-2 which is alike, 
respectively and is therefore formed serve as this fixed potential by connecting two grounding electrodes 18 to the 
power of fixed potential. 
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[0120] Drawing _16 is drawing showing the equal circuit of the LC element 400 of the 4th example. As shown in this 
drawing (A), while the whole n+ field 22 of the pn junction layer 26 functions as an inductor which has an inductance 
LI, each piece 10-1 of a split electrode and each of 10-2 function as an inductor which has inductances L3 and L4. 
And the n+ field 22, each piece 10-1 of a split electrode, and the pn junction layer 26 between each of 10-2 function as 
a capacitor which has capacitance C2 and C3, and, moreover, these capacitors exist in distributed constant. 
[0121] Moreover, the circuit in the case of impressing the reverse-bias voltage which can be set as adjustable [ a 
compulsory reverse-bias voltage or adjustable / compulsory ] is shown in the drawin g 16 (B) and this drawing (C). 
These drawings can change the property as LC element 400 whole by considering as such circuit arrangement 
corresponding to the drawing 4 (B) and (C) by being able to operate the pn junction layer 26 as a capacitor certainly, 
or changing the capacity of this capacitor. 

[0122] Moreover, as for the LC element 400 of this example, each piece 10-1 of a split electrode and the self- 
inductances L3 and L4 of 10-2 become small. Therefore, the influence of the property of the LC element 400 whole 
by these self-inductances becomes small, and the property of the whole LC element will be mostly determined by the 
capacitance C2 and C3 formed in distributed constant with the inductance LI which the n+ field 22 has. 
[0123] In addition, although it divided and used the electrode 10 while the n+ field 22 of a meandering configuration 
was used for this example mentioned above as a signal propagation path, it may be made to divide the whole pn 
junction layer 26 into a plurality while it uses an electrode 10 as a signal propagation path on the contrary. 
[0124] Drawing.. I_7 is drawing showing the modification of LC element of this example, and the case where an 
electrode 10 side is used as a signal propagation path is shown, the n+ field 22 which divides the pn junction layer 26, 
and the piece 26-1 of a split and 26-2 are alike, respectively, and is contained while LC element shown in this drawing 
connects the I/O electrodes 14 and 16 to the ends of an electrode 10 ~ on the other hand, the grounding electrode 18 is 
formed in an edge In the LC element 400 shown in drawing .1.5 , this LC element replaces the function of the n+ field 
22 and the electrode 10, and has the same advantage as LC element substantially shown in drawing 15 . 
[0125] Moreover, drawing,.] 8 is drawing showing other modifications of LC element of this example, and LC element 
which does not use the electrode 10 shown in d rawin g 15 is shown. Only the p+ field 20 is divided and divided and 
LC element shown in this drawing forms the grounding electrode 18 in each [ these ] piece 20-1 of a split, and each 
one side edge of 20-2 while it connects the I/O electrodes 14 and 16 to the ends of the n+ field 22. this LC element - 
the n+ field 22, each piece 20-1 of a split, and each of 20-2 - the object for inductors - it is functioning as a 
distributed constant^ the pn junction layer 26 among these ] capacitor while functioning as a conductor, and like the 
LC element 400 shown in drawjngJ5. , while it has a good damping property, it has the advantage of a manufacture 
easy grade 

[0126] LC element of the [5th example], next the 9th example of this invention is explained concretely, referring to a 
drawing. 

[0127] the inductor which generally has a predetermined inductance by making a conductor into the shape of spiral 
shape ~ it functions as a conductor moreover, the inductor which has a predetermined inductance even if it is the case 
where a conductor is made into a meandering configuration, as mentioned above ~ it functions as a conductor 
however, the inductor which has an inductance component even if it is linear [-like ] when extreme, configurations 
other than the shape of spiral shape, or a meandering configuration, and when the frequency band of the signal 
inputted is restricted to a RF ~ it functions as a conductor LC element of this example has the characteristic feature in 
the point which formed the electrode 10 etc. in configurations other than the shape of spiral shape, and a ****** 
configuration paying attention to such a point. 

[0128] The drawingjj) and the drawi ng.20 are plans of LC element of this example which made each of an electrode 
10 and the pn junction layer 26 (the p+ field 20 and n+ field 22) the shape of linear. 

[0129] PrawjngJJ) (A) is equivalent to the drawing.! mentioned above, the length of the electrode 10 and the pn 
junction layer 26 is almost equal, and three terminals type LC element formed moreover almost in parallel is shown. 
Drawing J9 (B) is equivalent to drawing^ , and LC element in which the electrode 10 was formed corresponding to a 
part of n+ field 22 is shown. 

[0130] Drawing 20. (A) is equivalent to chawing 12 , and the case where formed input electrodes 36 and 38 in the end 
of an electrode 10 and the other end, and it considers as the common mode-type element of four terminals is shown. 
Drawing 20 (B) is equivalent to di awing_15 , and LC element which divided the electrode 10 into two pieces 10-1 of a 
split electrode and 10-2 is shown. 

[0131] Drawliig 21 is a plan of LC element at the time of making the electrode 10 and the pn junction layer 26 into a 
curvilinear configuration, and the case where radius of curvature is a big curvilinear configuration is shown. What is 
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necessary is just to make the electrode 10 and the pn junction layer 26 into a curvilinear configuration, as shown in 
this drawing, when other parts etc. must be arranged in the position to which two I/O electrodes 14 and 16 were 
connected in a straight line. 

[0132] Drawing 22 is a plan of LC element at the time of making the electrode 10 and the pn junction layer 26 into a 
wave configuration. Although it is not the meandering configuration shown in drawin g 1 etc., when this LC element 
makes the electrode 10 and the pn junction layer 26 the shape of linear, and the curvilinear configuration where radius 
of curvature is big, it will have a big inductance. 

[0133] Drawing 23 is a plan of LC element at the time of considering as the circumference configuration which does 
not fill 1 round with the electrode 10 and the pn junction layer 26. As shown in this drawing, LC element which has a 
small inductance can be formed by forming mostly the electrode 10 and the pn junction layer 26 in a circumference 
configuration. Moreover, by [ of the electrode 10 and the pn junction layer 26 ] on the other hand turning up an edge 
or ends partially, the magnetic flux which an electrode 10 etc. generates can be negated partially, an inductance can be 
reduced, and the inductance of the whole LC element, i.e., the frequency characteristic, can also be adjusted. 
[0134] In addition, each of LC element shown in drawing [ which was mentioned ab ove ] 21 - view 23 can be 
similarly considered about the type corresponding to each of drawing 19 (B), the drawing 20 (A), and the drawing 20 
(B), although only LC element corresponding to drawin g 19 (A) is shown in order to simplify an explanation. 
[0135] Thus, LC element shown in drawing 19 - view 23 can function as an element which has a good damping 
property like the 1st example which made another configuration the electrode 10 and the pn junction layer 26, and 
mentioned them above, - the 4th example. Moreover, it is the same as that of each example which also mentioned 
above the point which the capacitance of the capacitor formed in distributed constant can also change, and can control 
the property of the whole LC element to adjustable by changing the reverse-bias voltage impressed to the pn junction 
layer 26. 

[0136] Moreover, it has the advantage the same [ as that of LC element of each example mentioned above / about the 
point that LC element of this example can be manufactured using a semiconductor manufacturing technology, and the 
point that it can form as parts of LSI etc. and wiring processing in a back process can be omitted ] and same as each 
example mentioned above about these. 

[0137] LC element concerning [other examples], next the example of the others of this invention is explained 
concretely, referring to a drawing. 

[0138] In each example which used LC element which has the electrode of the meandering configuration mentioned 
above, although the 1st and 2nd I/O electrodes 14 and 16 were arranged in the position which it is near the edge of the 
electrode 10 or the pn junction layer 26 and which was far apart, the configuration of the electrode 10 and the pn 
junction layer 26 is devised, and two I/O electrodes 14 and 16 are made to approach, and it may be made to arrange 
them. 

[0139] For example, while it arranges so that two I/O electrodes 14 and 16 may be adjoined as shown in dr awi ng 24 , 
the electrode 10 of the LC element 100 shown in dra w ing 1 and the one side edge of the pn junction layer 26 are 
extended until it reaches the I/O electrode 16. Or while it arranges so that two I/O electrodes 14 and 16 may be 
adjoined as shown in drawjngJ25 , the electrode 10 and the pn junction layer 26 of the LC element 100 which were 
shown in dr aw ing 1 are turned up, with a meandering configuration maintained. 

[0140] Thus, by devising the configuration of the electrode 10 and/, or the pn junction layer 26, the position of two 
I/O electrodes 14 and 16 can approach, and the grounding electrode 18 and these I/O electrodes 14 and 16 can be 
mostly formed in the same position. Therefore, a wiring for [ a wiring ] a termination can be performed easily and 
simplification of a manufacturing process is attained. 

[0141] The dm\\iing_26 and the drawi ng 27 are drawings showing the outline in the case of performing a termination 
using a chemistry liquid phase process. Although the I/O electrodes 14 and 16 are formed in the ends of the n+ field 
22 of a pn junction layer as djwing 26 is a plan of LC element corresponding to drawing.! etc. and is shown in this 
drawing, the grounding electrode 18 is not formed in the one side edge of an electrode 10. After separating the 
semiconductor substrate which has such structure every one LC element 600, as shown in the dra wing 27 which is a 
cross section corresponding to the position of the C-C line of drawing 26 , a silicon oxide 42 is formed in all the front 
faces of the chip (element) separated individually as an insulator layer by the chemistry liquid phase process. Then, 
since the solder 42 projected by etching's removing the silicon oxide 42 on the electrode 10 and the I/O electrode 14, 
opening a hole, and confining the hole in the grade which rises on a front face with solder 44 can be contacted the land 
of a printed-circuit substrate, etc. and directly, in case of the surface mount, it is convenient. 

[0142] In addition, other insulating materials, such as synthetic resin, may be used for the protective coat on the front 
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face of an element, and a laser beam may be used for the punch of a protective coat. 

[0143] ]DLra^jigJ8 is explanatory drawing in the case of forming the LC element 100,200,300,400 of each example 
mentioned above etc. as parts of LSI etc. As shown in this drawing, it incorporates in the type which inserts each LC 
element 100,200,300,400 mentioned above on the various signals on a semiconductor chip 46, or the line 48 of power. 
Since especially the LC element 100,200,300,400 of each example mentioned above etc. can be simultaneously 
manufactured in the process which forms various circuits on a semiconductor chip 46, it has the advantage that wiring 
processing in a back process etc. becomes unnecessary. 

[0144] Drawing 29 , the drawing 30 , the drawjngil , the drawdngJ32 , and the drawing 33 are drawings showing the 
example which connected the buffer to output sides, such as the LC eiement 100,200,300,400 of each example 
mentioned above. Generally, since a specific resistance is large, when these are used as a signal propagation path 
compared with metals, such as aluminum, decrement of a signal produces the n+ field 22 and the p+ field 20. For this 
reason, it becomes a practical element by connecting a buffer to these output sides and amplifying the voltage level of 
the decreased signal. Moreover, since decrement of a signal arises even if it is the case where an electrode 10 is used 
as a signal propagation path when the length of an electrode 10 is lengthened, or when line breadth is made thin, it 
becomes a practical element by connecting a buffer to an output side similarly. 

[0145] Drawing 29 shows the case where the source follower circuit 50 which consists of an MOSFET and resistance 
as a buffer is used. Although MOSFET which constitutes this source follower circuit 50 has a configuration different 
from LC element of each example mentioned above a little, since it can be formed on the same semiconductor 
substrate, it can use the whole including the source follower circuit 50 as LC element, and can form it in one. 
[0146] Moreover, drawing 30 shows the case where the emitter follower circuit 52 which consists of two bipolar 
transistors by which the Darlington connection was carried out as a buffer, and resistance is used. Since the bipolar 
transistor which constitutes this emitter follower circuit 52 has the same structure as LC element of each example 
mentioned above, it can form easily the whole including this emitter follower circuit 52 in one as a LC element. In 
addition, the stability of the operating point of this transistor can also be raised by grounding the base of the transistor 
of the direction near an output through resistance. 

[0147] Drawhig_31 shows the circuit at the time of using p channel MOS FET by the reverse bias as a buffer. 
[0148] Drawing_32 shows the case where the amplifying circuit 54 which consists of two MOSFETs and resistance as 
a buffer is used. Although MOSFET which constitutes this amplifying circuit 54 has a configuration different from 
LC element of each example mentioned above a little, since it can be formed on the same semiconductor substrate, it 
can form the whole including this amplifying circuit 54 in one easily as a LC element. In addition, in this circuit, the 
rate of voltage amplification is 1+ (R2/R1), and becomes R 2= 0 then a source follower, and an EQC. 
[0149] Moreover, drawjngJl shows the case where the amplifying circuit 55 which consists of two bipolar transistors 
and resistance as a buffer is used. Since it has the configuration with same LC element and bipolar transistor of each 
example which were mentioned above, the whole including this amplifying circuit 55 can be formed in one on the 
semiconductor substrate same as a LC element. In addition, in this circuit, the rate of voltage amplification is 1+ 
(R2/R1), and becomes R 2= 0 then a ******** f 0 n ower? am j ^ EQC. 

[0150] In addition, in transposing the LC element 100 shown in drawing 29 , the dra win g 30 , the dra wing 31 , the 
drawing J2 , and the drawing. 33 to the LC element 300 of the 3rd example etc., in order to use both the n+ field 22 
and the electrode 10 as a signal propagation path, the buffers 50, 52, 53, 54, and 55 mentioned above also to the 
output side of an electrode 10 are connected. 

[0151] Thus, while the frequency component of a wide band is comparatively removed by the LC element 
100,200,300,400 etc. by forming a buffer in an output side, the signal level decreased by minding the n+ field 22 etc. 
is restored by amplification, and it is enabled that an SN ratio obtains a good output signal, to acquire the impedance 
matching with a latter circuit, etc. 

[0152] In addition, although the case where the LC element 100 of the 1st example was used as an example was 
illustrated in draw]ngJ2_ , the drawing .30 , the drawi ng 31 , the drawing 32 , and the drawing 33 , it is the same when 
using the LC element 200,300,400 of other examples etc. 

[01 53] Thus, the signal level decreased by minding the n+ field 22 or the electrode 10 is restored by amplification, 
and an SN ratio becomes possible [ obtaining a good output signal ] at the same time the frequency component of a 
wide band is comparatively removed by the LC element 100 etc. by forming a buffer in an output side. 
[0154] Moreover, by connecting a level-conversion circuit to an output side, the signal level decreased by minding the 
n+ field 22 of LC element etc. can be amplified, and a predetermined level conversion or level correction can be 
performed. In addition, the point which can form these level-conversion circuits in the same semiconductor substrate 
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as LC element of each example in one is the same as that of the case of the buffer mentioned above. Moreover about 
the LC element 300 of the 3rd example, to it, it can connect with the output side of both two signal propagation paths, 
can be and crawl on a level-conversion circuit, and can connect only with one [ a gap or ] output side. 
*[0155] In addition, this invention is not limited to each above-mentioned example, and the various deformation 
implementation in within the limits of the summary of this invention is possible for it. 

[01 56] For example, although an electrode 10 is directly contacted on the front face of the p+ field 20 of the pn 
junction layer 26 and was formed in it, you may be made to make the insulating layers 62, such as Si02, intervene in 
each example mentioned above between these electrodes 10 and the p+ field 20 of the pn junction layer 26. 
[0157] Drawing..!! is drawing showing the cross-section structure at the time of forming an insulating layer 62 
between an electrode 10 and the p+ field 20 of the pn junction layer 26. In this case, a direct signal can be inputted 
into the I/O electrode 14 (or 16) of an electrode 10 prepared in the edge on the other hand while a direct reverse-bias 
voltage is impressed to the pn junction layer 26. That is, the electrode 1 0 and the p+ field 20 which have been 
arranged on both sides of an insulating layer 62 will function as a capacitor, and the capacitor 30 for dc-component 
elimination which was shown in the drawing 4 mentioned above becomes unnecessary. 

[0158] Moreover, since the electrode 10 was formed by performing vacuum evaporationo, such as aluminum, in the 
last process, although this electrode 10 serves as the cross-section configuration projected as shown in drawing 2 in 
each example mentioned above, as shown in drawin g 35 , you may be made to embed an electrode 10 in the pn 
junction layer 26 by forming the slot of a meandering configuration in a part of pn junction layer 26 by etching etc. By 
doing in this way, there is no irregularity in a front-face side, almost flat LC element can be formed and attachment 
work etc. becomes easy. Moreover, although LC element was formed using pnp structure which contains the p-Si 
substrate 24 in each example mentioned above, it can also consider as npn structure similarly. Drawing 36 is drawing 
showing the partial cross section of LC element at the time of considering as npn structure. When it considers as such 
structure, it is necessary to carry out the polarity of the reverse-bias voltage impressed to a pn junction layer reversely. 
It is drawing showing the configuration at the time of carrying out the polarity of the reverse-bias voltage which 
carries out drawing 37 in this way, and is impressed reversely, and the circuit corresponding to drawing 4 (C) is 
shown. 

[0159] Moreover, although the point which can form the LC element 100 etc. as parts of LSI etc. was got as an effect 
in each example mentioned above After not forming and not necessarily forming the LC element 100 etc. on a 
semiconductor substrate as parts of LSI etc., a termination is performed to each of the I/O electrodes 14 and 16 and 
the grounding electrode 18. Or the termination using a chemistry liquid phase process which was shown in the 
drawing 26 and the drawing 27 is performed, and it may be made to form as an element of a simple substance. In this 
case, two or more LC elements 100 etc. are simultaneously formed on the same semiconductor substrate, and if a 
semiconductor substrate is separated after that and it is made to perform a termination for each LC element 100 etc., 
mass production method will become possible easily. 

[0160] Moreover, although the I/O electrodes 14 and 16 and the grounding electrode 18 were formed in ends, such as 
the n+ field 22 and the electrode 10, not necessarily, it is not necessary to form the I/O electrodes 14 and 16 and the 
grounding electrode 18 in an endmost part, and they may be made to shift the installation position in the 1st example 
mentioned above if needed. 

[0161] Moreover, in the LC element 100 of each example mentioned above etc., by changing a reverse-bias voltage, 
the capacity of the capacitor which exists in distributed constant also changes, and the frequency characteristic as a 
LC element can control to adjustable by this. Therefore, a tuning circuit, a modulation circuit, an oscillator circuit, a 
VCF, etc. can be easily constituted as a variable frequency type by using the LC element 100 etc. as a part of circuit. 
[0162] Moreover, although the LC element 100 of each example mentioned above etc. explained for the example the 
case where the pn junction layer 26 was formed on the p-Si substrate 24, they may be the case where the 
semiconductor of other modalities, such as germanium and gallium arsenide, is used, and the case where amorphous 
materials, such as an amorphous silicon, are used. 
[0163] 

[Effect of the Invention] As mentioned above, according to invention of a claim 1, the signal inputted at least into one 
side of a non-spiral shape-like electrode and the 2nd field of a pn junction layer is spread through the inductor and 
capacitor which exist in distributed constant, and the damping property with a good rear spring supporter is acquired 
by the wide band. Moreover, while this element forms a non-spiral shape-like pn junction layer on a semiconductor 
substrate, it can be manufactured by forming a non-spiral shape-like electrode in the front-face side further, and it 
becomes easy [ a manufacture ] very much [ it ]. And since it is formed on a semiconductor substrate, this LC element 
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can also be formed as a part of IC or LSI, and when it forms as a part of such parts, it can omit attachment work of the 
parts in a back process. 

[0164] Moreover, since the configuration of the non-spiral shape-like electrode which functions as an inductor, and 
the electrode of a pn junction layer is specified as either of the shape of a meandering configuration, a wave 
configuration, a curvilinear configuration, and linear according to invention of claims 2-5, although the property of 
LC element also becomes what changed with each configurations Also in each of these configurations, the electrode 
of each configuration and each of the 2nd field function as an inductor. It is the same that the capacitor formed of 
those inductors and the pn junction layer between them exists in distributed constant, and it functions as a LC element 
which has a damping property with a good rear spring supporter in a wide band. 

[0165] Moreover, since the capacitor with which each of a non-spiral shape-like electrode and the 2nd field of a pn 
junction layer from which a length is different functions as an inductor, and is formed of a pn junction layer among 
these exists in distributed constant according to invention of a claim 6, while it has a good damping property over a 
wide band like the case of each claim mentioned above, the manufacture is easy and forming as a part of substrate is 
possible. 

[0166] Moreover, while any of the electrode of the shape of non-spiral shape mentioned above and a pn junction layer 
or one side is divided into a plurality according to invention of a claim 7, it connects electrically, a part of piece of 
these splits is used, and it becomes distributed constant type LC element for which a property is different from LC 
element mentioned above by using the other side which is not divided as a signal propagation path. Since especially 
the inductance of each piece of a split becomes small, the influence of the inductance of each piece of a split can use it 
as few LC element. 

[0167] Moreover, while the 1st and 2nd I/O electrodes are prepared near [ which was mentioned above / one / any of a 
non-spiral shape-like electrode and the 2nd field of a pn junction layer, or ] the ends according to invention of a claim 
8 By [ of another side ] on the other hand preparing a grounding electrode near the edge, the near electrode or the 2nd 
field in which the 1st and 2nd I/O electrodes were prepared can form easily three terminals type LC element used as a 
signal propagation path. 

[0168] Moreover, according to invention of a claim 9, LC element of 4 terminal common mode type can be easily 
formed by preparing the 3rd and 4th I/O electrodes also in the ends of the electrode of the other side in a claim 8 or 
the 2nd field. 

[0169] Moreover, according to invention of a claim 10, a distributed constant-capacitor can be certainly formed 
between pn junction by inputting the signal of a voltage level which requires a reverse bias for a pn junction layer at 
least into one side of a non-spiral shape-like electrode and the 2nd field of a pn junction layer mentioned above. 
[0170] Moreover, according to invention of a claim 1 1, while the reverse-bias voltage to this pn junction layer is 
impressed by the bias circuit, the dc-component elimination circuit is prepared corresponding to this, the reverse-bias 
voltage impressed from a bias circuit is overlapped on the signal with which the dc component was removed from the 
input signal, and it is inputted into it. Thereby, a pn junction layer can be completely used by the reverse bias, and a 
non-spiral shape-like pn junction layer can be certainly used as a capacitor. 

[0171] Moreover, according to invention of a claim 12, an insulating layer is formed between the non-spiral shape- 
like electrode and the 1st field of a pn junction layer which were mentioned above, and the reverse-bias voltage is 
impressed to a pn junction layer by the bias circuit, a pn junction layer can be certainly used as a capacitor, and it 
operates as a LC element which has a good damping property in a wide band collectively. Moreover, since non-spiral 
shape-like an electrode and a pn junction layer are separated by the insulating layer in direct current in this case, a dc- 
component elimination circuit which is used by the claim 1 1 mentioned above is omissible. 
[0172] Moreover, according to invention of a claim 13, the reverse-bias voltage impressed by the bias circuit 
mentioned above can be set as adjustable. Thereby, the capacity of a non-spiral shape-like pn junction layer can be 
changed arbitrarily, and a damping property, i.e., the frequency characteristic, can be controlled to adjustable if 
needed. 

[01 73] Moreover, according to invention of a claim 14, after forming LC element mentioned above on a 
semiconductor substrate, an insulator layer is formed in all front faces by the chemistry liquid phase process etc., a 
hole is opened in a part of this insulator layer by etching or laser-beam irradiation after that, and a termination is 
performed by piling solder in this hole. Therefore, surface mount type LC element can be manufactured easily, and 
attachment work of this LC element also becomes easy by considering as a surface mount type. 
[0174] Moreover, according to invention of a claim 15, it forms so that LC element of each claim mentioned above 
may be inserted in a part of substrate at a signal line or a power line. It can manufacture in one with other parts on a 
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semiconductor substrate by this, and while a manufacture becomes easy, attachment work of the parts in a back 
process becomes unnecessary. 

[0175] Moreover, invention of claims 16-21 omits the non-spiral shape-like electrode used in invention of each claim 
mentioned above, and the characteristic feature is in the point of having given the function of this electrode to the 1st 
field of a pn junction layer. That is, like invention to the claim 15 mentioned above, since the distributed constant- 
capacitor by the pn junction layer is formed among these while each of the 1st of a pn junction layer and the 2nd field 
functions as an inductor, while it has a good damping property, there is an effect of the grade with the easy 
manufacture. And since a non-spiral shape-like electrode is not formed in a semiconductor front face, while the 
process which forms this electrode is unnecessary and a manufacture becomes easy further, the deployment of the 
semiconductor front face can also be carried out to other purposes. 

[0176] Moreover, according to invention of the claim 30 or the claim 31, LC element of each invention mentioned 
above can be manufactured by applying a general semiconductor manufacturing technology, and while a 
miniaturization or low-cost-izing is possible, it also becomes possible to mass-produce more than one simultaneously 
[0177] 



[Translation done.] 
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(57) [gift] 

mm lc*fioob\ p-sig«©siw<tifi 
o-ac*«*nfc*jn«*«tt©p««*2 ok*d 

So £®pWft2 0®anK:tt*ai Otf&ift 
$*IT£IK £®*SlOfcJ3tUfcn*W*2 2 0>t 
ft«iflW>***fcLTlllB-r4i:fcfefc:, pn»£ 




(2) 



^H¥8-9 7 3 7 3 



c»-3fcttic»a*iu pjg*.&vM±n»a»e>fcsfs 
i ®mmzm&m%M;&<Dmi&ifimfiti< nxs*), 
z<Dmi<D%.nizft ltsihmi t ft * tg 2 ammz^ 

sc*«tfiK-r imam i ©$ua©* ntc j; -oxBf&z 

<D'J>& < b fc-#£{i^£MJK b Lxm v^S c b £8® 

b-rzLcm*. 

kfSLCJR?. 

ti9*«4] HMUBifcfcwc* 

tiNB&regH^©«8#ttlUBftfc#-r « C 1 

[»jfc«6] H#m~5©l*1*ti*»fc::«bHvr* 

CfcfcJ:»>» lfflB*W«SJgK©*S2:linBpntt&J| 

2 <Dmt£b*®fttfi\Z*tfoi<itZZ £*mk£ + Z 

hem** 

ffnB$Mtt«^©«g£aftt:agiu &s^i*tnB 

pn&£fl©'J>fe<k«£2©m*4KRk:ftl!lU § 

[M$g8] fS#«l~7©^?ft*»C:}3^T\ 
f^*MMi&Ji&R©«ff kttffip n&£JB©i£ 2 ©jS«8 

ffiG$*#&J&R©«& kKIBp n&£Jf ©H 2 ©$ii£ 

**u iasB!8i&v82©Aaj;k«ffi©^rftfr-?j 

[■&H9] |j|*ai~6©V>-rnfr»;i5^T, 
nE^88gflMK©*akffiaap n&£Jl©S|S2 offijft 



<tV^2©Affl*«ffii: > 

tae#M*&«tt®fl«i:ttEp n&£fl©Sg2©fKiiS 
©AHi;&««fc, 

t*U «te#E»«»lfMK®«tti:il9[Epn«^JI<DjfS 

2 ©ti^©^n^ n*(t#eiBisi: t z 3t 

[ft*g 1 0 ] 1 ~ 9 ©^fftfrfc^T, 

lltlBINWI #ff2#©«ffi*3 <fc Vmfffi p n&£Jf©m 2 © 
Hi£©'J>ft<i:4>— filzttLX. fMBpntt£JI©i£'< 
4 77. ©SEE u ^;i>©ffl^© A# * frfc 5 c J: feflfflk 

imxm 1 1 ] i ~ i o (D^rn^znux, 

7*Wkb. 

xhm** % mm&ftimik u umbimm** 

tt©«M3 AOT&Ep nJg£ff©M? 2 ©«*©<!>& < 

* -* K Art* 5 K«EA»Mt£mKI fc* 

* * h \z$tsz b Ztt&b+Z L C&?„ 
[S*S12] St*Hi~l 0 ©n-ffi.fr Cfcvvr, 

r^«* kinap n&smom 1 ©sits 

k©H(clfilM*)gj&1-&kl:6C: % tNBpnftteJie 

^«BE**s«rtBT*>»), Biiiapn^atwjn-rsa* 

t»3R514] B*JR1~1 3©V>-r^iP©LCJR^ 
t*«»«R±t:»iau ^©¥«»{*««©±*iat:^ 

I/— If jfeRRttlc J: o TKJ* bT?L*ft -f ©?L*#E 
-CSiB tffi 0 ±* J 5SK»ca b S d k t A ft»ft 
frft a C i: k t Z> L . 

»*«l~14©Vvnifr®LC*?' 

*«R©-»kl/-C««U HnB^«H»»)^K©«B« 

iVmiEp ngE^l©^ 2 ©5Bia©'i>& < i: 

1 6 ] *«WMR©-»C«***iT* 
»l©««*J:VcnkttKl5««k*4JII2©fll«k 
*&&&$tt*S£tt©pnftftJ|fcfl|jL 

«3S3^ 1 i5 «tl5^ 2 ©ISiS©^ n-Pixt J: ix 
3-f>y* *fc» UBpn»^JitJ:oT»J**M** 
+^^*k*«»*«IWfiC#4U Stli3^143J:t5^2 
ffl«S^©'>* < k*-**«96«»i: bTffl^^5 c 4: 



i&wm 1 7 ] mm 1 6 k*i*t, 
£ft»kr* lcjtf. 

[if #JS 1 8 ] 1 6 Ki,H>T, 

lillB#fll*&J&R® p nm&M#mi&R**t * C k 
fcttftkTftLCX?. 

[«#S19] M$gl6£&vvc, 

nis*M«»jBtt<z> p n«*« * c k 

£8»k-f slcjtp. 

[IS#82 0] I&&JH1 6fc*5WC\ 

[I8*«2 1] R]M(1 6~2 0©V^1*n*»JCi5l> 
s583p n&£® %mi&tZ$& 1 ©8#K*t Lt£ 2 ©ft 
omk*2e«tt£«»nctf££«sc£«ttatfc 

[IS*^2 2] 6~2 lCDlvr*ifr££t% 

ffiiBp nm&m zmmtzm 1 ©««* .ttftg 2 ©sua 

e^rft*-«<DKJreft£ttt* feftfeB 1 svse 2 © 
AtHaWSk. 

ffHSBp n«S£-JI£ttfi£T *SB 1 ©ssattsivig 2 cd«J« 

*#u t3i3SB 1*5 &vm 2 ©AtB**«©^-rft*»- 
[is*iH2 4] M^ni 6~2 i©^rn*>tijv^ 

m!S3p n&£« *IS 1 £VjR 2 ®«M 

©^Tftfr-»©PMHr«cBH:t e>nfcffs 1 * *ot* 2 

©Affl#«£kx 

ffias p nm&m tm&t * n 1 ©8«fc * vss 2 <dw* 
©ft^opiwacwttttf e> nfc* 3 * 4 ©aw* 
wsk, 

**U ttl3pnttM0*l«£vff2®fMUD*ii 
**i*»*fiaw&i: t * ^ ^ K&cd ft? k LTffl 
v^nacfciftfcktaLCJR*. 
[19*112 5] IMBUl 6~2 4«Hvr*i*»fc*V* 
Ts 

MIBpntt&ff*#tjftt«)R l®ffitt«£ra2®ffitt 

®'J>ft<k*>-£»c:*fl,T, IiHI3pn8£JB©jS»/W7 
7 ©SE b ^;u©{f^© a ts fcffft 5 d k £1$&k t * 



«fW¥ 8-97 3 7 3 
[§a*S2 6] MttRl 6~2 4©VM"n*>tC*5^ 

Xs 

720BSk, 

A*j©^i> f> iSafa£#£ ISfc£ b fcfi^fcliflSB p ng^f 
©SfSl:fcJ:VtS2©ftJ$©'>ft< kfc-£CA;fr-f *Jt 

e^tfc k*ft»kt* l cjfrf . 

[SS#«2 7] l»*«2 6{3*V^T, 
ffllB/W r^EBSJiSUSBp nflHMlzBUat-S&W 7 
3«E*XX*irffrcfe!K ItlSBpn^JgtWljatSjJ* 
> W 7**E£&* i Z kfc J: 5 ttBp nft6J|#ft -f 

[IS*^2 8] Ifftfll 6~2 7©U?fta»©LCf!t 
^t*tWMMR±fcjRritU £©*«<*3H£©£*®fc: 
«»H*JBbEL, C©feiSK©-S?*xs»^>^ft5i,', 

ffl-enstr^ d ±# ssstit c 5 z 1 1 >t 
tff ft -5 c k «wfit k -r -5 l c m*. 

[18*^2 9] |»3fcHl 6~2 8©^1*n*©LC& 
dP*«S©-»fcLT*j*U ttfipn*£J|<Z>*lj3 

<fcV$&2fflfg#©4>ft< k*-;SF*fI#5<f 

[H*« 3 0 ] * WfMMKC#ttUi §JK«©S 1 ©« 
k d ©^ 1 ©««t J* LTRfi1B« k ft 2 ©SM£ 
k^6ft5 p n«^««]6tt-r«lB 1 ©Iflkx 
itSBpn«E^JB©*a-C*oT, ffiBlR 1©«^IC*^, 

K£Sfft£nfc?tm&^®«fftjgai-«*2 0x 

fik, 

i)13*««*ff^©«aitJj:TJ«mi3p n»^»©IB 2 © 

«4JKfiet5^3©xsk^ 

*ttfdk4^«kt5L C 5!!^ ©Rig* 

m«93 1 ] *mfrm\zim&mvwm 1 ©«a 

«k z on i afMCtt fcsti^kft «« 2 ®«« 
k*>e»ft* p n^JB*BjESt*S 1 ©iflks 
SISBp nS'&Jl©^ 1 2 ©fB#©*ft-eft©ifi 

v^~»«CfiM$n«EWI««At«lll 2 © 

xgk> 

4#trc k S^»kt « L C«7(DH»Afl(. 
[0 0 0 1] 

[l^±©^ijffl^©] *J6fl^l±, ^«ft«H^tl(Sa^ii 

181-5. 
[00 0 2] 



(4) 



ttte¥8-9 7 3 7 3 



e.#S? EIBfcftasfr f>©SMS£gtt * c kfc < L 
TtefSK ftfl! $ it 5 c k #3 £ hi . 
{0 0 0 3] b*»U C©* -5 iUg* 

[0004] w= % m^iHiESii, eatmaak bxx>f * 

Zlvf-yiT' l>¥aU-*©*Il5<f >£«#«©« 

■sfcTCg&y 4 X#$&£**C: ktffH^ 
*LT» dtl6©y-fXtt» l§lU.ttlgSrtOfl!l©lfllSS^« 

+©ft©«*«*©*UW«9l k#**. 
[0 0 0 5] £©J;3fcV<fX*|*S+4fci& % -ttfc 
«-?®B"Cli£41© y -f X7 #fflV> 5, fit V> -5 o 
£*Ti*#afl|jA©«TOBtMkttffllT^« 

C©fcft$e£?-*^X£{£^fclSfcS-rSC:k#-t- 

* S'j»ffl-c b*»* ffttttfe ,/ 4 x? k b-c&ng-r 

S L CJS?©W$8#3£ n*. 
[0 0 0 6] C©*3ftLC*?©lokLT\ #0S¥ 
3-2 5 9 6 0 8*£tt£N>i**nfcLC>''f X7 4» 

fcci^ktf»**i[Wfc#aEt**©-e*»K 

©TfcS. 
[00 0 7] 

O-f X:m l6«j/-h©-»©lBK**/<S/ 

ftflMbfc&fc, cclftHS'-htffUfcfctrckCJ: 
t»»**i5*©-c*>K «68r>- h©#f >)£b«S©i 

[0 0 0 8] COLC-fX?* C*>L 

S I ©*»?<f >fc4Httffl»*4 vcnajfAUTtt 
Bta»aci*, 1,0^X7 -<;i/*k I C$k£K*l 

tft«*n««t6r» «ft»*ft»©*n*»frfr«i:i^ 

[0 0 0 9] COLCV'f X7>f ;V^I±a5ffi^(* 

kLTJK«*n*fctt, IC^LSI©H»Cd** 
T, t*to^IC^LSI^©f*9Si5E«INItifA-r5C: 

[00 10] $C,tC, COLC-fX?* ;i/*C*Wt 



s* k * * / 1 > * mmn,&.<D * tizKamz^mw. c * 

>X#-5£kfcD, *»kUT©«Ht%H*flsjfn-Ct 

£v>illffitt#fcv>k^5raSA l *ofc. Willi, 

'>*>x©**&Mbfcvv®£fc(i**;v>*B3*«fc 

©JB«**mt**R*«»0» 

fcl&bT**^ >X ftfiE*t*HbT««t* C k 

[0 0 11] *z.x, *&H<*c©J;3ftAeB»-ril 
ftetife6©-Cfc!K ^©gW»±x 

i8K*tf*«fl©ii#M-»fi!iit#»t*ck*«-e 

b*>*> i c^>ls i©~ ffku-c^-rsck^ 

ftt-SCkK**. 

[0 0 1 2] *ISB^©f6©B«li> a-#£&fl<JK 

#S-r * * * / ^> 9 > x * &s 1 jt6 bt £ * s c k fc «t 

8K4UVLC)R?©H*#&*a{Kr«Cfclafc«. 

[0 0 13] 

[siB*»ife-r5fc»©^©] ±a&bfc»iB4»8i-r* 
*nfc*jis#gffjtt©«ffii:, mm±m$.m6L<b-®n 

Mnsvtomm»mnatix»*>s c©SBi©»«t»b 

T£lEfRttk«:«M2©«WlftdA/-e»Jtt»n«#4MI 
SJKtt©pngE^«k, *{Sjt, NB*)HI»^©« 
fiifcffliSp nS^»©-8P*fl|jK-r *i5l3» 2 ©««© 

*tvejxK«fco-cj&j«£*xs-r >^^^k, ztib&j 

©Sfii k 1513^ 2 ©«S«8©^ft < k t> S«^fiJR8S 
ki/tffl^icktWfck-r*. 

[0 0 14] IS5|iS2©LC*?{±> »*«1©LCSR 

«ckftWfck1-*. 

[0 0 15] W*«3©LCSH^tt> »#81©LCJ)5 
^^ci5^^•r^ liHB#tR*«)&K©«Stftt«]l!MK«*-r 

^ck^ak-rso 

[0 0 16] K#E4©LCj&?tt, H#ai©LCSR 

*ckt*«kt*. 

[0 0 17] H*g|5©LCft?t*« K*«1©LC|R 
5^k*^aktSo 

[0 0 18] IS*a6©LCjR^tt, W*JB1~5©^^ 

rn*© lc*?k*v^t» M3#Mtt»jBtt©*aic 

WbTs 8tliBpnS^J8©'J>^< k«« 2 ©««©«« 
*fi<**v^tt*<K«-r*i:kt:J;»), MB»««« 



(5) 



&m¥ 8-97373 



[0019] rnxmioLcmm, ffixmi~6<D^ 

[0 0 2 0] 8WcJl8fflLCf!m±, »#JH1~7©U 

r*i*©Lcj*Ft;i3ivc, m&mmitj&ikDwmt 

lftI3pn&£®©SS2fflmti£k©9*>> nr*iif»-#© 
E$*« 5 JB«©Sffi k ffllB p n lg£»© Sg 2 (DW$, k 
SU 8lB£i;RV!S2©Affla*ffi©^r*ia»— 

£k*#&k-rs„ 

[0 0 2 1] Ii?;3cJg9©LCjR?tt, IS*ai~6CDVN 
«ifr©©LCJimc;fetvt» lfflB$tt*g&R©«S: 
ki9I3pn8-S-B©|g2©fH*k©-5%, v*-r*u&»— # 

k, ttfimilfte^©«aklirBpntt&J|<!>£2© 

SS 4 ©A£ti;*j«18 i:, *#u ttE?Ml*SJ&R©tta 

kW§3p ngE^-g©^ 2 ©fg«E©-eft**i<£«^£ifi& 

k * 5 n * > KaiojitiP t Lxm n e> *ia z. t 

[0022] timmi o©4mm*kkhu n*ai~9 
©^TftfrCfcivt, fW33#rlSg&ff5tt©mffi:fc<fcVmr 
Bp n&£J!©5B 2 ©fl«©^ft < k fc-#fc:*tUT\ 
IwI3p njg-&;i©a»;w 7^©«ff l^^;vo®^©A* 

[0023] m*m 1 1 ©l cjR?ut % irea 1 ~ 1 o 

©^■f*lfr®LCJim=*HT, mBpnft^NICRf^ 

6 L fcffl* fclilEftil* §Jf5tt©fiJl 

is* ViriBp n^fCDi 2 ©3itS©'J>fc < t *-*c 
A*tSB«tfig^iH]gSk. k£*S® 
kt5o 

[0 0 2 4] M*gl 2©LCIS?I±, ft*ll~l 0 
ISkgdIBp njg£/f ©8 1 ©{Mk®nttKIKJI&i2j& 

[0 0 2 5] m*gl 3©LCJH?tt, M*]R1 1 Sfc 
ttl 2©LCjR?t*v^ ttB/Mr^BBttWBp 

MBpn»^JICwaot4iJ!/W7'X«Eft***ik 



[0 0 2 6] n«Bl 4 0LCJR7U:* St#jgi~l 3 
ffl^rii*'©LCjR^**«WWMR±C«WU C©* 

4fttt^©£*Bt:ififut£jgdtu za&mm(D-& 

**tf, *©?LS:*H-C-«fflt:a»)±35 J *gJKfc:»US 
[0 0 2 7] R««l 5©**{fcS(H*, »#H1~1 

4©ivfft.fr©Lc***a*©-«fcbTJisiau «r 

BJtM*JBtt©«ff£ £tFttl3p n££»©SB 2 ©$C 
*S©*l>fc < k t> ft -f >fc 5 iMtttiB? •< > t 

[0 0 2 8] M£H1 SOLCJKft*, *»#»£©- 
»CJBiE8S*vcfc!> % JBl©«U*&<fctKltiktt£efl( 
«k&£&2©fm*kfre>&*#iffi#£Btt0pn£-S- 
■tff*., lftBS§l:fc£tfm2©ftiS©*ft-eftfc:j;o 
TBfiK$*i5Y>y**k^ »Bpn«teJiCJ:-sTJE5 

*<tu c ^2©««©^'ft< kt-^ftffl^easBkux 
SteJitftefflBttfttf-r 4 c k £!8»k r *. 

[0 0 2 9] 11*4(1 8©LC*FWU M*gl 6©L 
C*?t*^T» DnB»«*»)&KcopnjK^f#aUI$ 

[00 3 0] M«q(l 9©LCSfr?f±, tt*Hl 6©L 
CSmcfcOT, tiE#**&^(Z>pnft6J|fiittM 

Jf5tt£*f t S i k k f * o 

[0 0 3 1] B#JB2 OCLCSm W*«l 6©L 
C*W:fci,%T» ffilB^tH««}&R<Dpna^l|«ii[M 
MtttiCfctWtktSLC*?. 

[0 0 3 2] I«*a2 l©LC5!S?tt x M«fll 6-2 
0©^-rft,* s OLCS!l^K:iJI,>Tx tijffipnjg^jgftfll 
J5St5S 1 OiaatJtUTS 2 ©««*g< ft«^ttJB 
<^1-SCktJ:t)s cn?,Sl©ia«ik*2©S^ 

[0 0 3 3] mHKM2 2©LC«?a, tt««l 6~2 

l©U-ftl^©LCSS^t:i3l^T, SdiBpng^Sftflt 
1 ©IStSiJ.tUtm 2 ©flWUD^rtifr-aft* 

T5CkS1#iakt2) 8 

[0 0 3 4] iS*^2 3©LCSS^(±, W*JB16~2 
2©^r*i*»©LCI|t^tfti^T, ItjiBpnS^jSftfil 
J*t5S 1 V>ffl$&&wm 2 ©faa©^^Ti^)!P-^F©ji5 
»«E»tRtf6fvfc»H»rtll2©AHJ*«ik, me 
pnl$£Jf £fl|fiK1-*& 1 ©?Sai* < tW^2©fa^©ftb 
«©-Hfi{9t:ttlt6>ift7 > — ^«8k x fc^U 

^ i *5iv^ 2©A«i^«fis©u-rnip-*a»e.®^ft 
a*u ffl!^)!>»f.«^ftm*t5kk*(c, mmr-x 

»3iftH^«<4©«iBtSi^*, % vMiftibt %c k ft^ 
ftk-rs. 



[0 0 3 5] ffi>mm2 4©LC5S?I±, 6~2 
l©^m*>OLCJ!i?£isi,>Ts m8pnS^J|«fl| 

afc-rsii i ©Mts* &tim 2 ©^«©v>-rn*»-^©ps 

4iBj5^t:Klt?)*v^it5 < fcirS2©Atii*Sfiii:, fj 
IBp n8£Jf£J8/£l-*||! 1 ©mfc<ktf£ 2©Mi£© 
fl&^©ii«i5^lCia:tt & ftfc » 3 * ,fc 4 ©AtH*S 
£*fU B513png^®©«l*«tV^2©fS^ 
©^n-?fi«:ft^fil|}Ki:-r43€>^-KS©^i: 
L T ffl V > 5 Z. £ & ft» i: * £ „ 

[0 0 3 6] IS#JB2 5©LC8m gg#JB16~2 
4©V>1-ft;t>>©LC&?t:fc^-T\ MlBp n&£® 

$-r i (Dftm&kum 2 ©sus©^ 

ttbT, ^H3pn^l©jj»/WTX©«ffib^;i/©ff 
[0 0 3 7] K*Ji2 60LCJR7& ffifJRJH 1 6 ~ 2 

^£iI*^#£l&5fcLfc{i^£ii0i3pn&£JI©^ 1 
45<fctf®2©3U£©'J>&< £fc-£KA£-r£itSlftj&9- 

[0 0 3 8] i&3fcS2 7©LC5R?f±, iif#JS2 6©L 

GMtmnt&&U 7X«EE£&;t * Z t C <fc 0 mis 

[0 0 3 9] ISjR^2 8(0LCim 11*81 6~2 
7©v^r*iiPOLCJ|{^*iMKMMR±C»iau d© 

*«*ss©±SBt«g^M*jf*Bgb, zefBan©- 

8S£ x v f- > fife £ t% Jt b — ffjURlt t «fc o TKi£ L T 
JL**lt, •?©JL ; fe*H-C*ElcjSf)±AJaga(ciJD 
S c i: C <t <*tt fcffft a c fc fcftiKi; -f * o 
[0 0 4 0] W#JH2 9®JHMM»UU if#« 1 6~ 
2 8 ©Utftfr© L C Jfl^ **«©-gPi: U 
ffiliB p n &£)f©® 1 is i 158 2 ©?SJ1©<J>& < i: * - 

[004 1] m*m 3 0 © L C&^OK&fr&tt, 
*SSt«#gfl5^©^ i©^^-©^ i©^tc 
*fr LTS*KfS«i:^5m 2 ©ISt*t*»f>&S p n&<&m 
*JW*g§l©l*Ii:, miiBpn8£»©^ET&-3 

«Si5J:Vg5IBp n&&)B©8 2 ©tB#©*ix*ft©iagi!g 

[0 0 4 2] |g^3 l©LCJR^©iaig*att> ^ 

(*as(c^#§^©^ i o&mtzom 1 ©^t 

ttbT5fc^fc&£Sg2 ©fa#i:a»e>fc* p ng^l 



1$B§¥8-9 7 3 7 3 

£E*!iUf£JKfigf 5l2oigi:, fc^trcfct^Sii: 
[0043] 

»)v c©«ffifcpn&£JB©&2©$#h©**veftjbs 
g#^©pn8&jS#ffa££ftT^5fc«>, Mpn 

msmtza^xfEmmmWiommt p ns^«©^ 2 

So 

[0 0 4 4] LfetfoT^ ±xEbfc#?0^tfJtt©««i 
i:pnft^«©|g2©^©a>< ftfc 

[0 0 4 5] 1 © L CSm±, 

I C-^LS I<D-UtLXBm-tZZtt>m&X$!>!). 

-©ia^ssfiao-^hu-tffMufcti^ctt, iis 
k * it 5 0aon»ftitfi!iR «*«-r s c ^t? ^ * 0 

[0 04 6] if*^2~5©LC3R?tt-<>^f 
TWg6t-S*j(ll&S}i5tt©«ffii: p n&£»©SIS©ff2 

tt^teffm »af^^ ft^tt, i^ils^©^^■rtv 

fiTU£#, ±ii©iS*lIl©LCSS^i:|5l 
»©^ffl*5«tTf»S*^r3„ C©Jf5«©ffljlW^ttl^- 

<tW*^M.>^ >x ©tlli&Jfctttc J; cTSft S 
«>, LClS?©^tt%.^«t:j;oT^ofc*,©i:& 
So cn?>©§^ti5i,\Tfe, *ff5tt©Sffii:m2© 

>? 9 1 * n b ©no© P nm-^M t <fc o t n s 

[0 0 4 7] jB*56©LC3R?t:{±, ±MLfc 
tefTff^tt©«<St^U-r, png^Jf©^ft<i:t ) ^2 

o1!SJi©g^g<*Sl^^iS<^f^UT^^So c:©« 

ng^-S©^ 2 0^«©? ft* fttt-f i: ft«i 

t6L, Ztih<Dm\Z\±pnm&m\z£.^XBl8,ifKZ>* 
*><i'9ii i ft1fi%.mi\ZlftE?Z 0 Lt*SoT, d©L 

S!iSgSSi5S«©-g|5i:UTff5fSt5c:i:is 
[0 0 4 8] St, 3S*57©LC^?Tli, ±iELfc 



6) 



8?fclifttt©flft*#ft;£ItS©LC$*k&?>o 4$ 

StffJtf©^^*^^*/^;* 
aiM-C-f > tr t; * y XCffii'MH L C i: 1 5 C 

[0 0 4 9] tt*JJ!8©LC&?-eHU ±Jfibfc 
*Gfrffa*©«ffii: p n&£jf ©$g 2 ©flMKDHtftfr- 
£©ffi«>£#k:SI 1 SV^ 2 ©AfflftWSfctftttS i; i; 

misvm2oAaiA«a^iaw^nfe<i?j©sifife 

*l>lif& 2 ©^«*sm^e»8S 4: Lxm £ hZ 3 
(0 0 5 0] *fc % IS*«9CDLCJ!5?m M*9(4 
3aV£4©Affi;fc«lS£!&tt4Ci:fc«fc»), 44TF3 
i. 

[0 0 5 1] *fc % RftRl 0©LC*FCtt, ±ijJL 
fcttffllMfc©«Si: p n^-g-jf©^ 2 ©iSt*©'i>& < £ 
fc-tffc, pn&^Jftc^WTXtffrfrS.fcdftmE 
U^©»^4A*-r*c:i:t:J;»3, pnS&micjMti 

* +• yt > * *st^ f a £ fc #T- £ * . 
[0 0 5 2] -Tfcfot,, png^ECiJ^Tttj&'WT 
x £ fr» fc i: 1 1 * + * i: LT«t6£ «* d k 

ttff)Bft©pn&&J|ft>*+/t3'*ki,TM 

[0 0 5 3] *fc, ffi^gl lOLCSS^-Clix C©p 
TBtinLTl^. *fc, CftC»«l/T«*l«ai»*IB 

[0 0 5 4] 1**311 2©LC*PCWU ±i&U 
fcttfr«H*ffl««i: p ng&£Jl©Sf5 1 ©HUtkOHCft 
UlttBAU -'H7Xli]?St < t^Tpng^Jlt:jJ|A 

njg&j|fclt?gfc:**/v>* l/t{£fflt id ktff 

SLCJR^kbTl&fttSo C©«^{CJ±HSJSS 
tJ:oT*efi«tt©««i:pn»dJik*ii[jlMCjfi:»« 

[0 0 5 5] Sfc N UMlgl 3©LC*PCtt, ±Jfcb 



*SB§¥8 - 9 7 3 7 3 

[0 0 5 6] If#El 4©LCS?S^m ±SEb 

C©f6*l&©-9$fc x. y + y 9* u— 9 &m\Z J; D ft 
*ft»» £©?LK:#ffl£«?>Ckfc<fcO«?ftl*#fTfe 
ft*. IfeiCoT, ftmXttB®LC*?tn*K:Mjft 
tSdk^-CSx IllHIIiBHk-rftCkfc^DCCLC 

**©**«■»«»* * ®m t a 5 . 

[0057] *fc, BlfcEl 5©*?»«:«|lTli> ±Jfi 

tfe#«««©LcjR?ftawRo-«K:s e^7-f>*> 

t<t»)s 4i**Sffi±©fl6©fflJffli:-*a«jt|i3fr*C 
[0 0 5 8] *fc x 6~2 9©LC«^*J;V 

©fflii* p n8£fl©ig 1 ©ia«cNFfc*fe^ici$a*j 

pn^B©Sl*5<ttrS2©S^© 
© RSI C tt p n S^-S C i Z> »*3£ fttcj ft * v ; v> ^ ifi # 
[0 0 5 9] bfcAJoTs WjJUHI 6~2 9©*LCfR 

s* 1 *)*. b*»t., ^#t^©aai^*»:mtat 
© a wc r •& c i: t» -e s 5 i 5 1 * * 9 

[0 0 6 0] *fc, 19*313 0fc*VMiK#a 3 lOL 
C«?©fijt*aitt, ±iSEbfe*LC5R?**S|«t»3t 

*-r*Wit]&K®pnttftff«i)gA$tu **v^tt# 

?fl# t^tt©p nSE^Jg 1 1 1. t^^§JBtt©*fiiA J 

»***u *©«, cn&k:ftM$nsEiii^A$ 
nTLc*w*a»-*. 

[0061] ci©j:oc, ±mbrzLcnm-f&»}^ 
^mmmmmm tzztizMk&tzztifiX' 

[00 6 2] 

[SKMIM] ttT» *«BJ3£»fflbfcLCJ!$?©fliS0iJfc 

[0063] cm mmm: m 1 a. ufc 

m^H^J©LC^T©¥fflSI-efe2). S12J±S 



(8) 
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1 © A - A tftC *J £ tfe**r BEIT? 4 . 

[0 0 6 4 J cne,O0Kwf«t-5t:, *fSJS0J©LC 

a^iooou pgs/'j a >&s ( P 

-SiS«) 2 4©«Stt££^j&3ftfctefT^tt©n 

P*fM2 0 2:tdA/C&>K Cft£©nM8«2 2tp 
♦««2 0i:6Jpng^JB2 6*JBfi&fCV>5. 
±j$tfcp-SiS«2 4tit^T> n»IM82 243J; 
Vp*ftJs82 0©* ft?htt?Mttaa#llSt:K£;!F 
*VT*t), C©p-SilfrK2 42:nWK2 2fc©M 

2 4 #7>f v b-j/ a ^nmt Lxmmt s * 5 ^ 

TH*. £RI2, p-Si»*K2 4i:&i£-r37-*« 

[0 0 6 5] *fc, *!SSS0i]©L C*? 1 0 Oli, ±fc 
lfep^a2 0OSIit*ot, C©pMatt2 0C 

©SSl 0©-5$ (fflA.tt*ft®-#*) lrii7-x 
ftttl 8iWMI**iTH4. 3-fc> ±iBbfcn*?Si!£2 
2©W*fctt2o©.MlWj«Bl 4, 1 6tf*ti*iUft 
ttSfl-Cl^S. 

[0066] «ai ocjtt-r«7-x«ai 8© 

»*fc^J;$fc|&IMM*0*Mll-Cffto*i*. *&, Ml 
0i:7-x«ffil 8i:©8lft (*ftJiW©«S©8Mfc*> 
»•) «±x WB1 0#nKt|2 2*>p-S itt&2 4 
*fc«Mbfc^J;$fclMtbTfT3^****fc» % *S 
IM£S&t»»CI*¥tt^jR«©lBlMftJI$rt LXH 

[0 0 6 7] £©J;3&*«*1-**«M!I©LC* 

? i o o i±, tmmtonm 1 o t n*«u* 22^ 

fc> «S1 0#p«fStS2 '0£C«ftat>HMR3lifcp 

«©*-W^>*i:bTttit6**o bfetf^T, «S10 
fcn«HW2 2 fctcfc OM^ns-f i: p n8 

£12 6 fc*oTJfcJ«3ft4**7t$/*:P»#jfettttfc 
#4t4LC*^ 1 0 OMBrtSn*. 
[0 0 6 8] teff^CDSIf*©^ >^^i:L 

■t©«HBfcHbTlB*fcWfl-r5. H3tts tefTjfctt© 

«2C»£b (0»J*BU H3twb&*^t, AW©* 

t r, j #&583^©ttfi£fci\-t©fi&3fe©;£iq]!t>*0© 

tKXIBfi»&MC:tt!$&fflfc&9, ABMDHifc rxj a* 
e>SfitX5^lPli:^5) , ifcfcfr* 1/2 *->©:> 



bfe «t $ fctefrffimfcitojrm^tti; tT»f*© 

[0 0 6 9] 048u *ftlfcffl©LC)R?l 00©$<ffi 
Htt*5*tH-C**. MB (A) t^t<fcdt, pn& 
£12 6©n*ft«2 2)6M>*'**>*Ll**r*.5 
4>P9*b\,X¥UltU -£©AHi;*J*Sl4i»6A 

**nfe@^*«n»si«2 2*^-bt:eas$nflt*©A 
tittm 1 efrfrtuftsns. «sio#<r>*- 

«te e ©mxcs** fitted . 
[0 0 7 0] c©«t-5^«^fl8c*5^r, xmtjmm 

1 4tX**n5@^©«El/^;i/*7-^«fiil 8© 
IJIU^ (0Vifc5VA|±@««ffiE) J:!>fcft<tt£ 
bfcS&KWU nMB«2 2i:pM!Hli82 0i:A»e>&*p 
ng5£12 6tjJ»/t-f7^«E* J 6 i 3b»2)fe«) % ClOpn 
®£m2 8tf**/ii,'99>zC&£tZ**'ii/* t 
LTWIBt*. C©**;v>*B;SU©«Sl 0 

©**Ctofc9Ta*ftR«5W&***iT*?K ft*© 
J6*£»S!© L C«?KI2&ii«»i.fe|ft*tttt* §m t 

[00 7 1] 04 (B) lis pn^|2 6K3S 
fflttlcttM<f rx*Eft&jtabfe6©-*&!>, cnti 
Dfit^k: p n&frjf 2 6 i: bTIMf 

SI 8 4:©HIK:3f^©a»^-f 7Xft£E49Jlint4fc»© 
;wrxit!2 8*S^-r*i:i:*)t, Art«^©* 

©fi«E*»©*t»*f ?>fc»©3 >7 ; >-th 3 0 &Atti 
**S1 4flt:tKait«. ^©.kdi&lEllSSWjbQti^ 
fcK«k»K pnS£12 6fc«bt:-«©jJ»-'W7^« 

^«Et«a*Jtfc«^**HJS»I©LC3(l? 1 o Ofc 

[0 0 7 21 **, AUi*«Sl 6A»?>tU**n5(i^ 
KttM/W7**E#intooT^;&fctos *e>»c-t©^. 

7^«E^*|**-r*c bv> 0 
[0 0 7 3] *ft, 04 (C) tt, ±«tft;W7^)l 

3lt*Ck*«"Ct*WW7^ffl««3 4*»||bfc 

*©-C*S. HRfc, png5£12 6tWft]$nS3j»M 
*f 7^«E©^'hHjt&b-C p nSf£Blc*feb5S£JS© 

^tttSo bfe^-ax, xmtinmi 4^>7-^«si 

8*/hbTpnS£J8 2 6CBJjSn*n*3B/W7^«E 

>XCtfiE«k:*fl3** % LCJR^l OO^dtkbT© 
MtHtttttHSft * ^tt*JEt* c i: AJ-e ft So 
[0 0 7 4] 05tt, *H«S^J©LCSS? 1 0 0©«il 



(9) 
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«»ii*i«©#!B#* $ nt V > 5 o 

[0 0 7 5] (1) xe^*i/^;wiB0DfiRg: trg*0 
t» p-SiS«2 4 (^in) «®©|*{bBI£|Sfc£L 

*s\nm% 5&Aft*#s (piia (a) ) . 
[0076] (2) >3>mm<Dxm-.#. 

[0 0 7 7] Hftfttii, |'fit^*j/v;H2 50 

«iS*»s?{bbTKfbia7 oznmtZo 7* 

h 'J v ^7 7 -f c «t p«g«flgjftti*1ftK©Sfc 
«7 0t»*Lfc«t, p£?Mtt£Mkttftft«itli<f 

«RWfc»j***i*. c©«fc3fc:LTff2j£<*ftfcp1lJ3l 
tt, P-S iSfi2 4CD-g|5i:'B:oT7''f > 

*H*fc»drt-a crib (b> ) . 

[0 0 7 8] ZtDkotZLTT-i V\s—isa>&m<D& 

[0 0 7 9] (3) p nS^JKD^A : *C, ttfrJBtt 

KBf££*ifcnMBtiS2 2cD-g5tp^tttj4^ffi» 

[0 0 8 0] JMW5fctt % Sfn'S«2 2*dtrp- 
Si3£«2 40ftH«HMMbbrmbK7 2*JBdtt 

*«j*r*&flm©«fc«7 2*i*sLfcafc % pjfc^ 
[0081] ccop«««2 0tt» acjiaasn&n** 

•K p Milt 2 0#ffi?j£3ii.£ (Rig (C) ) . 

[0 0 8 2] COJ^tCLT, n*ftl*2 2 fcp**U*2 

0 i; e, & «|gfT JBtt© p n«6J| 2 6 #JBfiS£ ft* . 
[00 8 3] (4) «ffCDJgjA:*C, fN^Cj:!)* 
ffifc&{bB&7 4t]BrttfcltC7* h 'JV^57-flC«fc 
'tpW2 0©«IHKiefiJBtt©?L*tt*ffttVV 

BB (D) ) . *©&, C©S*gl 0 ©-£«£&£/' - 
X«8il8*, niW*2 2©W«fifl|t2o©AttJ* 

mi 4, 1 8t* n?tiT)v%-vm<r>m&\z&<o 

[0 0 8 4] S^C, £BCP-#?;i*fcr***fc 

1 o otmmt*. 

[0 0 8 5] *ws«i©lcjr^i o o*«ar*xa 



tt, gfcWKttilttC/Wtf-^ h5i/^**fe;5^tt 
2 6 *»*©Ho:r-f V l/-2/a >«W0^K«A>H]!ie 5 

h7>^x^^»Mo s ?ET*<D*mtom&hn--iHst 

J:C««t*Cl:#TOt*!)» I C-£L S ICD — SPfc. 

®tLx&&Lizm-£\z\t, «xHK:«it«fta©ia» 

[0 0 8 6] fcfc, ±atfc**«0|0|«|iat*V\ 
Tit, »fflCxK^*S/*Jl'j«*KJ:«)n*«ift|liI 

b fcffcK 74 V W - a > £fr& 7*6*09 
tkDWHLfc^ P-SiS«2 4©SiBlc|6{bJ!IS 

ifcS^tt-f *>?±Afc J: D n)f^«i*#AtS 
*9n»*«2 2ttl5((lLfc*C, nttO^ifeCJ; t)B 
tttt£p*ff*|2 0£JBj£UT6£^. £fc, png?^ 

[0 0 8 7] COiiC, *Hffi0!I©LCJR^ 1 0 0 
tt, 0i:png£-JS2 6©nMRJ*2 2©€tl? 

m£ixfe*fcfrff£R©pnig£-JB2 6*»3J»yWT^Tfi& 

*lTV>5fc», nMB«2 2{r«fct3TJKfi£$n5'f 
**>*L l««-r«'f «ffil0tCfcoT 
fl£ -f > * L 2 5 -f > y £ ^ £ , 

[0 0 8 8] UctfoT, flifiSl 0©-^«t^(tea 
i: *> fc, p ngj^-jg 2 6 © n»?3« 2 2 £fl^©£$g§ 

[0 0 8 9] ±JtLfci^fc£©LC*^ 1 0 0 

tt, -»©/w 7 h 9 >s;x^«©uattffftje:ffl 

©LOK?&SSLfe«^H:fb©ttaj:©i>||^nHF 

[0 0 9 0] tfc, *H«Sfl«J©LCJ8?l 0 Ott, pn 
»^*2 8tftIjt*»/WT^mE©«t«jl*Cfct 

^JCKfflltiihAs-ei, LC3R?1 00©±<*:©^»r 



[ o o 9 1 j ±&\sii*nmm\t. &nBtt<Dn 

©-*fflt7-^Sfiil 8£ift«*£i;i;fcK:mfiil o® 
P>5«tAm^ttffi 1 4 , 16&aattT, «fflOflftfl| 

-tfc»Bi:LTfcffl*SJ;-5fcUT* < fc^o — J»ts n 

&w&zxiimx.zz «g«f« N -r&to-fcjf 

[0 0 9 2] Sfe. ±tttfc**IMyHU ftffi 1 0 1- 

m&tLT&mLtzw, tfii o £&•>*< fcktKp 

nS68 2 6«WjAf«pMH4l2 0£-£©-f 
*«»*fcbTttfli*4j;$K:i,TfeJ;w -Tftb*,, 
3 ®4telCtt p ngS£Jf 2 6 9 £ [sXm&t 

SfcfcPWfc, CCpn^B2 6tfllJft1-«pMKl* 
2 0 kn*fM*2 2©ffl7?£-r >*r**JS*{tkl/ttt 

[ 0 0 9 3 ] 0 6 tt, *&mm<D L Cft?©«Jg0i*>i* 

V*LC*?*»jj**ftTH*. HHUCiifrLCJlH'HU P 
ntt£j|2 6*«ldKt«p*fftt2 0©-£«ifc7-* 
ttttl 8ttt^« nfNB2 2©P5Sgflc2o 
©AUJ^mffi 1 4 , 16ttt»T^*. CflDLC*^ 
tt* pHM2 0fcnW*2 2©H##s<f >4r#*ffl* 

pn8£-JB2 6##:fij£Kttft**^>*kbTli#gL 
TfctK BUZatbfcLCft? 1 oo^nttc, &s?ft 

«s^tt*w-r* k i: * tKia$B«©fij^*#-r«»o 

COLC*^*Kat*»^ttt % 05 (D) (C 

[0 0 9 4] ftfc, BefcSR-TLCJimcSVvC* 2o 
©AHJ^mffi 1 4 , 16fc7-xttai8l:®ttfftHft 

fcAft&it, P + ^2 0W*ff^ejRgSi:bTffiffl 
btfcJ^cfcttaoB-c**. 

[oo95] m 2 nsg0ijD «t x *«^©n 2 mm 

©LCB^fcovvt, 0ffl£#j8Lfti>i&J|ftWfc:g&B.8 

[0 0 9 6] ±»bfclllJ||M!|©LC**l 0 0HU 
«Bl 0©«K±*CfcfcoTKKHi;lUF©pn!*& 
if 2 6#ff^£ftfcfc©T-*£:b<, *HKM®LCft? 
2 0 0tt> 01K^bfc«ffil 0£*i< b&jfilfcttfW 

[0 0 9 7] 07 tt, ft2HJ|ffl0LC*?2OO0? 

Lfe»^*oT*, ®<ft-3fc«fiil Ofc.fcVgUp 
n&&j|2 6©n»«1*2 2©* Ji*ftCJ; DJgiA&ti 

z^orttt, g^tai 0KttArftpnifteji2 
6©-atj:!)«rtafn**i'/iS'*k^#36Rj«jc 
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m **r-r * c t \z ft *. 

[0 0 9 8] 08tt, **Jtffl©LCX?2 0 0©«?ffi 
HB*3*fH-e**. NH (A) t^-TJ:-5t, fSi 

o tm < tts tzftizv 4 yyt 9 >z l 3 % < ft 

*Cl<fc/J>«*<ft.& 0 

[o o 9 9] na (B) avnb (o t:^-r«k 

^ffl«3S2 8&«l^tfTftt<f:r;(WIB3 4i:fc*>fc 
3>5=>-9-3 OfeSMfc-fSClfctJ;'), pn£6J|2 6 
©»» W 7* ftttltlcxa? * c fc#-C § 5 i: % IC, 
c©«'Wr^«E©{i*flrgtc«8it*ckCi:j:»)# 

tt<ia*gsT s * ai*±» u fc is i ihmi mrc& 

[0 10 0] c:©<fc-5fc^ *£«I0tJ©LCS&?2 0 0 
tt, £^Bttl0fcpnlteJf2 6©n*1MI2 2 2:fc: 
X.*)<t>y9 9K pniM 2 6 fc«fc») 

ttfev>AffttttSM£ftft-9fcft?fc bT«MW*c 

fflUT«a-c»sjfti^ ls i*©-sui:t-c^fiK-rs 

cjr^ i ooiiEHre**. 

[0 10 1] ft*, ±3$Ufe*M(S0iJJ4, Elt^Lfc 
LCB^lOOktt^ftk, pn»^J8 2 6©JKtt**f 
}#Lft*ic>*fill 0©g*©**S<^Ufe4)©t?* 
fcfiSl 0^:j^^|qIL/!a:^^gB5•fc:ol,^•rlipn»•a•J■2 
6T«**WlttftV^ Sfe, Am**«814, 16i:7 
-X«fiSl 8SAn^i5i^ttt*J;^o 

[0 1 0 2] 0914, *HUKffl©LC)R?©i9^0||«^ 

*?©p nig^-Ji 2 6 *SJ«-fl<Jt*M tfc*©T?fc?). 
**fl?)fc:l±, *t51 0tWlR)t!Ei:v^pn}S^ii2 6<Dp 
♦«l«2 0 4t«bfc*)©-C*5, **/<i'*kL-C«l 
tlt^t^^pn^JB2 6©-6|J4*-CDn 4 ««2 2 i: 
bfc*©t*6. i©LCJR?{±, S^S«jtrt±B37tC^ 
tfcLC*?i:PIbt?3&»), P«©«ff4*«kVfiJ^** 
t*. 

[0 10 3J 01 O{±*H«|^J©LCJ!l^©ft!i0 

0 ttb^T p ng^if 2 6 £}S < JKfigt * k k * 
10<M£©^£afil8i:LT{£fflLfc&©-e&5 o d©« 
^tJ±n , «|«2 2«fcf)t)ht»fit* J 'h*ft«ffil 
fI^e»ESi:l/tU*feft, 07t^tfcLC3S : F2 0 
0 fcliUft S^rlSfe* 1 5 c i: t ft i . 
[ 0 1 0 4 3 fl 1 Ui, *H1KM® L CjR?©ft©X^ 
W&^l-B-C*?). 07»C^t«fii 1 0&{£ELftV>L 
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«®Pn^)! 2 6 K*jnt\ n*fHt#2 2©P5i»fc2 
•3©Affi;*j*8i 1 4 , 16tf, pnfH«l2 OO-^JS 

fcfc^ Cfte>©ffi5K«fcoTffM£ft*pn&£»2 6 
tfa^Sftfc**^*^ LT*at&UTi5!>> 07 C 
^UfeLCS?2 0 0i:^i«t:s Afffttti{<«tt«#t 

[0105] Cm 3 £JMO «c % 3 HJfi^iJ 

©LC$?3 0 OCoivtHn*#JRUfcfl*&A{ttiK 

CO 1 0 6] ±Jfitfc»lHISWOLC*^ i ooaw 
&2©£j)S0iJ©LCjrP2 0 OfcJu 3*?ffl©y-v* 
*-KI>*i*fcbTi&tg*?, *,©-£•&-&#, *SlS£0iJ© 

[0 10 7] 01 2Bu lB3«ltn®LCJK?(D¥iaB 

o{±, «ai oom^izxtiit)nm3 6, 3 8 ^i&tt e> 

*Vt*»K COjAtfiai(C9t&LCX?l 0 Ofcgfc 

[oio8]iai3»±>iB3 msmeh cnmwsw 

BS*^t0T*)*o mm (A) t^-r<t-5tc, 2o©A 
ta^3«ffi 14,16 ©HCJBft* ftfcttfrJBttOn** 
$2 2 1 ZHtZJ V^^fcUT 

«IBt«kktt, 2ocDAHl*«ffi3 6, 3 8fgKff2 
Jfc&ttfcSffil 0tW >* , **:<';*L2**t«<f >y 
**i:bTW«6t$. b*>fc, Zti<b2-z><D<{ >ytrf 

©mcuu mi^jfi^oLcjfi? i o ofcnvc**" 

^*>XC£Wt**+Mi/*#pn«£Jf 2 6£<fci} 

[0 10 9] C©J;5t % *Jtlttt©LCft?3 0 0 

tt, n*^«2 2©*&e,r«ffil oomc^z?® 
Affl^Hffi3 6, 3 8*»»*Ci:tJ;t)» &$f&»3 

[0 110] pnft*J|2 6& pMSi«2 0K 
ttbT (tfcfcfc«f 1 OfctfLT) n**I82 2©ffl 
#ttllfoP|*^jJ»/t'f 7*©fc Sfc*+/*S>* i: bTK) 
fttSfcft, ±fcUfc4**3*>*-K#Fi:t/CI& 
fl»**«fcftttt» n*ft«2 2fflJKA:&T*{I^l/'* 
fl'tM l 0 fiijtr A* * ait^u in, J: 5 < 

[0 1 1 1] SI 2 (B) HU AttJ*SfiB14, 3 6H 
1 3i«iJfl<it: a»/ W 7 x «je * Win t Z «t i K b fc t» ©t? 

CiDffton*. *WI[«©LC*^3 0 0C* 

^TttAfflWWIl 4SV3 6 ©P3£tC*f bTfi^tfA 



1 3 >5* 4 0 feUB£*fl 3 6 «(=«nt«. 

[0 1 1 2] ^©,t-5fc, 2r3O3>r>t3 0, 4 0 
*flH^Ci:fc«fcD2o©Am;*J«gl4, 3 6©**, 

n-en©fi#©ss«StfiK»©*4*n-r7 , ^fflmiisi2 8a»<s> 
EMo£ft*ii»/w 7^«E{cMa^nT*n«s^j©L c 

&?3 o 0tA**nSJ;at!&So 
[0 113] bfctfoT, *fSJfc0>J©LC*?3 0 0 

[0 114] 013 (C) tt, H0 (B) ©/W 
T^ffl«»2 8*WWr^ffl*«l3 4fclS|J|jlfc 
*©-Cft*o t%t>*>, *H6>W7;UlJ**3 4fcJ;& 

fcfc-fcLCJfrPSO 0&tt©ffl£tt©£Xftiqrtt£te 

[o 1 1 5] &*» ±&Ltz*mmm\±, Miot- 

»©flt#eiWIJ:bT««Lfc4«, Cl©*ffil0 4Ifc») 
Rfc < i: i: t fc p n&£* 2 6 fcflteg t * p MWK 2 0 
n*«tt2 2©ffij^*©-tejRBSi:UTffifflf««k5fc 

jO 1 1 6] 01 4B\ *XJKM©LCJR?©i!^M« 
^-TI2-C*»), «fii*fiefflL^C^^LC^R^)^)^^^^T^^ 
4. BHSfcSVrLCHm*, pn»M2 6&«lfig-r-5 
n*SB«2 2©Pi«S{cAm*«ffil 4, 16«K»«i: 
p*««2 0©n«|zX(BA«tt3 6, 3 8* 

*n*ww*T^«. coLcsrptt, p*««2 0i: 

nMMI2 2©P8^*J(8^eiB8&T-*>), pmc^n-? 
ft#4>***H»ttfcLTllllB-r*%©-e*4. c 
fex il*l6t«toT^fi8$n*pn*^Ji2 64«»^ 

*»t«aww!©«jjiftir'r*4ii^3«>t--H*? 1 

[0 117] C^4^Sfi«»JD *^©^4HJSCT 

[0 1 1 8] ±JfiLfc*HJiW©LC*^l 00, 2 0 
0,30 0©*ft*flHu ««S I 0 * 1 *©3»*-CffJfig 
LT^fc4» % *H«i^J©LClR?4 0 OliCCSISl 0 
*«»© (CT^tt 2 *©) AffiftfliM' 10-1, 10- 

[o 1 1 9] hi 5i±, tR4XJk«y©LCii?©7nia 

T-feSo BHfc5%tJ:3t» »4!Utft|©LC*-?4 0 
0tt> 01t^bfcLC}R9 : 1 0 0Cffl^6*iTU*« 
m 0£2#©#§!|«ffiM-l 0- 1 , 10-2£B»ft 



tZ>Zht><Dft$m&Kl 0- 1 , 1 0-2©*ft-?ft 

1, 1 0-2<D*ti?tUz£-oXBi&Ztl%J y*r9*> 

ttlO-1, 1 0-2©*n*ftCJ;oTff*fifc£ft£>f 
>^**©-;£i!S!#;:©@jgm<ftk&a. 
[0 12 0] 01 6tt, SUBJECT© LC&?4 0 0© 
%m®&ZntW\X&Z 0 RB (A) JC^-ridt, p 
ng-&jg2 6 ©nMBli$2 2<D±fr1M >y**>;*L 
l£**S^>^*kbTSSfit-r*kk*>fc, &HN 

«fiSM-io-i, i o-2©-?n-eiiA j 'f 

L3, L4£#-ra^>y**kbT*8t6*S 0 *b 
T, n»««2 2k#»t|«i«-io-l, 10-2© 

*ft?ft©nc:&spnjgdjf2 6#*+>^>*>;*c 

2, C3**'T«**'1&'j'£LTMIgU bfrfcdft 
[0 1 2 1] HI 6 (B) AVRB (C) fctt, 

&©Btt« 04 (B) (C) fc»«T 
D» C©*3fcII(Mii«k-ra;:kC:J:D» png^f 
2 6 *ll*C*-wt^*k LT*ft3«s;:k'*<-Cg« 
ft*lM*c:©*-w<$/*©gsftgji££££j;!)LC 
$?4 0 0£#tLT<Dtt&*%%-tZCLt1fiT'gZo 
[0 12 2] **»«©LC*?4 0 0fck 

SIIM£tf- 1 0 - 1 , 10-2©@B>f>^^>XL 

3, L4#>Jv£<&;& 0 Lttfot, £*i£©aB-f> 
* >X tc <fc * L Cifc? 4 0 0 £f*©8t4©U»li>J> 

S<fc&» n*W*2 2*s#-rs-f >^**>;*L 1 k 

#ft£ftttfcJBi£$ti.5*-W^*>;*C2, C3kfc: 
•fc o T L C ^fcofttttf IS * ft * C k t ft 

[0 1 2 3] ±abfc*jHM»tt, «IfiJBtt©n 
*«* 2 2 fcffl ^fiJfiK k LTHV* 5 k k 4> Izftff 1 0 
*»HbT«!HLfc*«» 1 0 fcffl^SJKE&k 

LTttfflt*kk*Cpn»£J12 6©±frttlRfc» 

j 0 1 2 4 ] 0 1 7 tt x *&MM©L C«?©&JBffl« 
"tHltD, *S10ffl«flree«E»kLTffl^«tt 
£a«w3tiTH*. P8Ht*rLC*?tt, «&10© 
H*t ABBESS 1 4 , 1 6*«ttt*kk*C, pn 
»^JB2 6*»WU t»f UM- 2 6- 1, 2 6-2©**i 
*ftfc££fl*n*«*2 2©-£4j8fcT-X«ffil 8 
*Kttfc*©T*S. C©LCJimau H15Cwl/ft 
LC*?4 0 0t:j3tvr. n*{WK2 2 k«fl 1 0©« 
*6*A*UM.fcfe0-C*!), fcJWlfcliBl 5fc>Kbfc 



^P5S¥8-9 7 3 7 3 

L k H4t©»JA£*rr 5, 
[0125] *fc % B 1 8l±*HJKfi»J©L C*^©flfe© 
KiKft*5t-*-|B-C*!K 01 5Ki5l,vtjj*bfc«8il 0 

*?HU n»WK2 2©W«tAHJ*«ffil 4, 164 
ftffe?3kkt£, P 2 0 ©###»?<* fvt #80 
SftTfctK dne.&»i!lM-2 0- 1, 2 0-2©*ft 
*ii©-*»fc7 , -;i*ff l 8*Kttfc*©T*4. C 
©LCSm n*M«2 2kfc4MI«-2 0-l, 2 0 

- 2 ©* n^naw * mmttt Lxmmt s 1 1 

dtie>©Hfc:fc3pn&£-JB2 6 tffl-^jgKftfc 
*WtS/*kbTlllBLT*!), Bl 5fcij«l/feLC* 
?4 0 0kBWIC» JMF&ttSttttfefr-rskkfelCli! 

as»»©«ja*#r«. 

[0126] m 5 £K0U &fc> #&Hli©8t 9 Hflfiflaj 
©LCIHPKoivt* 0H£#JBb&#f>J|fl;6<jfc:llifP3 

[0 12 7] »«tt»«S««kf*CktJi 

aw*©-* >y?*isz%mt n >y**m#t ur 

ttlBfS. ±«UtJ:3fclK**lefr«M*fcLfc 
*##kbT«fg-ra. kci3#> A#<**t*®^©jg 

5» *%H0g©LC]K?tt. c©J:aftjSt:«gbt, 

[0128] HI 9*5J;T502 Ott, 1 0, png? 
d!2 6 (p*{SSE2 0*5<tVn t fB«82 2) ©^*i^*v 
*iS«ff$ttk bfc*^itefiaj©L C3R?ffl¥fflBtfc*. 

[0 12 9] 0 19 (A) tt±«bfcBlfc»fcLT* 
»)x «J510, *5J;Vpn«5^»2 6©g*tfJiK^b 
<> b^*IIKipfTtfl5figSh,fc3J|8^S©LCJf5^ 
9$tlTl^«. 01 9 (B) JiE9t«lSt»bTi}»)> « 
ff 1 0#n**Ui2 2©HBfc#j6bTR»&*ifcLC 

[0 1 3 0] 02 0 (A) HLH1 2fc*fj6UT*tK « 
SI 0©-SSiJj;rjtflfejjgtX*««i3 6«J:V3 8«ft 
tfT4*?©3*>*-Hfi*^kl/fc»#*«^*|vC 
B2 0 (B) ttHl 5K»«LT*t), «B 1 0 
*2*©»80«aH-lo-l, 1 0-2fc#g|bfcLC 

[0 13 1] 02 ltt % «si 0«J:Vpn«^J|2 6 
SflUJBttkUfcW^DLCjR^OJpfflH-e*!)* fflJ^ 
*S4»**ftBi«JE«ffl»^4!s*#iT^5. 2o©A 
14,16 4filliT-^^{£[iStflfe©aJn D B ^* 

■ 1 0*iUtpn*^*2 6*«||JB«krnttJ:Vi. 
[0 13 2] 02 2f±, ttB10«J:lfpn«^J|2 6 



(13) 



*5B8¥8-9 7 3 7 3 



£$JM*ttfcLfc«£©LC&?©¥®0-Cfe*o d© 

Lcsm±, 0i£K*ufc&fTffa*«ifT!ii&v^ 

1 043 p n&£B 2 6 &il*!lfl*tt;feaW±ia* 
*S©*g&fllit»JttfcUfciS£fctt^*fc*g&4 > 
y * * > * * * c i: c & £ 0 
[0 13 3] 02 3»±, Sffil 0i5«fcVpn&£«2 6 

0T** O PJ0fc*-r<fc-5fc:, Sfiil 0:i3.fctfpn&£• 
J12 6*mm\3\BVt£Bf&tZZtiZji*), /J^fc-f 

£„ Sfc, SSI 0 :J3J;tfpn8-&Ja2 6 0-^*5 
v ^ir^SSS^gB^fitjtijf 5 S-r d i: fc <t »? . S!£103?# 

£U LC3S*£ft©>f >*"**>7^ *£b*>JS$& 

[0 13 4] &i>\ ±»Lfc02 1~02 3fc^L;fcL 
C$?©**t*Mi x BWi*1Mlfc-r*fc»fc, 01 9 

(A) fcttJfct£LC?8?©##7j*£ft-C^5As, El 
9 (B) % 02 0 (A) „ i5,fcV02O (B) ffl*#i* 

[0 13 5] £©<k-5fc:> HI 9~02 3Cqtb^LC 
**MU 0*«tVpn«-&J12 6ftSiJ©JBtti:U 

i/XfcgfctK LC *?£{*©!$& £bT 

[0 1 3 6] *fc % **nB©LC*?*$9(MtiMS 

*A»fcov>ttt±»tte#*iS«l<DLC**i:BDt 

[0 13 7] C*©flhffifdiS0O »C *%W©*©ffe 
©XJKffllcfll£LCIt?k:oivr« 0ffl£#B3b&#e> 

[0138] ±ai,fcttfiratt©*s*frt4Lc*? 

^® 2 6 ©iiggcfi^-efesilfeofetast:^ l 

2©AfflASfiil 4, 1 8tE«t*J:5tLfc4», « 
ffll 0*J;Wpn»^12 6©«tttX*tT2o©X 
tb**&14, l6*»ifi**TEB1-**Sfcl/t% 

[0 1 3 9] 02 4{C^t<t^{C, 2o©AtU 

BIlCwUfcLCJR? 1 0 OOBffil 0&lVpn&& 

H2 6©-*ffi^Am^mfii 1 6tcs-rss-ciis-r 



i4, letmarsiscBB-rafcfcfefi:. aic 

^LfeLCJS? 1 0 OCSffil 043<tU f pn^JB2 6 

[0 14 0] COiSfc, WS1 0t5ilF/*5^{±p 
njR^JI2 6©Btt«x^ct-«c2:K:J:f). 2ocoAtt 
A«ffl4, 16©ffiKfi<ft£U 7-Xtffil8fcu 
ft$>Affl:*j«ffi 14,16 fctKKH-ttBCJBjSW 4 

[0 1 4 1] H2 8*J:tflH2 7HU <b¥M0gttfcJ8c\ 
T«WI*£fTtt5&d©ftl«ftii*-rB'Cfc3. 02 6 
fix Bl«C#£-r«LC*?©¥iB6rcfc9, IBIl: 
3<tJ:5C» png5^H©n 4 ^«2 2©p«atl±AtB 
Ami 4, 1 6tfttit&tiT<r^«fl> % «ffil 0©-# 

t)«LfcHC % 02 6©C-C*l©tftStcttJfc-f SWfffi 

r m?) ©£*BKfl&B4i$ej:!>tBBMfcL-t$' 
ova i oi$j;vAai*s8i 1 4©±©«>'j 3>miti& 

4 2*Nt&LT?L*&f*s •f©?L%*ffl4 4t«Bt^ 
D±A»5«St:»l;%ci:k:j;t), atUbfc*B4 2* 
T-'J > hEIMMK©?> K*2:«Btttt»*«c tlfH 
£*©•?, Bfl*ltfc:ML-rffts6-cfc«. 
[0 14 2] &i>\ *?*B©BBltt:, &wmmt&v> 
fl©»»*t***ttJIl/C*J;< % ffHK©»A(cu— If 

[0 14 3] B2 8& ±idiLfc#SI«i^J©LC3R^ 1 
00, 2 0 0, 3 0 0, 4OO«tLSI«0-0fcls 

t««i-s»^©iW!ia-e**. niat^ti^c* * 

7" 4 6±©ftBil9ft«lM±«B©9'f y 4 8 

(C±)KUfe6LCft?l 0 0, 200, 300, 400 

LC^?1 00, 2 0 0, 3 0 0, 4 0 0^1*. 

t ^ 5 i: ^ -a feltJ^fe 5 . 
[01441029^ 03Ox 031, 032 x iJiV 
H3 3tt, ±i£L£&H}S0!|©LCiB : Pl 0 0, 2 0 
0, 3 00, 4 OO*©UftftC'<*7 7*aMlfc0! 
*^t0T-*5o -ttfc, n*4W2 2^>p*Wt2 0I± 

UTttfflLfc»^Cttfl|^©«* 
A 5 4U-5o d©fe», cn6©!HAfliK:/t9>7 7ftStt 
UT, »SLfe«^©«Eb^;w$iilitSC fct J: !5 
Hffllft&SS? i:*5o *fc, «B1 0©g$5S< tfc 



f 



easss t b t<* b b tz®&-e & o x «^©ass b 
5fc*!>, IUtt«ctBA<llt:M.y77'*Si^-r*ci:t:i»3 
ISfflttftJR^fcftao 

[0 1 4 5] 02 9(i, rtyyrk. bTMO S F E T i; 
JSinfr 5> ft S V * D 7 UBS 5 0 * ffl V> ^ b 

TU*o C©V-X*D7II]8&5 0*«EEr-5MOSF 
ETtt, ±i$UfcSH«i0iJOLC^?i:tte : FR'&:4ffl 

al&H&itzlt), V-**n7la]85 0*£ftfc±<*£ 

[0 14 6] 03Ott, ^*7ri: bT*"-l>> 

e>ft*x* y^*D7E!K5 2*ffl^fe«^^Lrt> 
5. :Ci-^*D9|e1?S5 2£8$fi£-f2»'Wtf-'7 
±&bfc&£i(60J©LCJfrPi:|I?lbfll 
®**rbT^Sfc«>, C©x* y£*D7[I)B85 2££ 

ifiX-ZZo ft*, ttiftfcjglr^OD H5>^**©^-;* 

* ©»{1US©££S £ |!S]± $ # * C * t? £ 5 „ 
[0 1 4 7] 03 Hi, M5»77i:l/tpft^l/M0 
S F ET4iSM-f bfc«£©[§]E8£ij* bTl> 

[0 1 4 8] 03 2tt, M5/7rtUT2oCDMOSF 
ETi:a^*,«:5ti*iIlK5 4 4ffl^fctB££*bT 
£©te|g[III&5 4£fl|$?-*MOSFETI±±j£ 

COJfMBUgS 4££ttfc±fc£LCS!t?i:bTS 
%,\Z-#mz.Bf&tZZ£1fiX"&Z<, ft*, C©IUKtC 
*V>Ttt«Eti«*|±l+ (R2/R1) R2 
= 0i:T*i«v-x • 7*n7-i:|ql^K:^?.o 
[0 14 9] 03 3(i, M-j»7ri:b-r2o©^ 
■i b 5 > 5>* * katt* 6 * S4MI1IB 5 5 fcffl 
^fe«^SlTM5, ±iEbfc£gJte{*J©LCS&*i: 

C®JtMBIB5 5 LCfc^bTE 
-©*«MM«R±t-<W«Jfc:««t*Ck4«-C**. ft 

*s> c®llll£ftv^?tt«EjfM*tti + (R2/R 

1) TfcD, R2 = 0fcttlttx$*-. 7*o«7-i: 

[0 15 0] ft*, 02 9, 123 0, 031, 032, 
*3«fcV03 3fc^bfcLC$8?l OO£S&3fSS60J©L 
C**3 0 0*lC«iM.*»*fctt, n**W2 2fc 

*10OUl*«|tt±JfibfcM?r7r5 0, 5 2. 5 
3, 5 4, 5 5**»*t*J:5tt*. 
[0 15 1] c:©*$fcffia«fc/t*7T*Rtt*C4: 
LC^^lOO, 2 0 0, 3 0 0, 4 0 



ftB9¥8 - 9 7 3 7 3 

C, nHM2 2«tA-t-«C*:fc£!>Mftbfc<i4u 
~W;PifM£J:-9-CflUc&tu S Ntt#£$f fttb;*jf§^ 

[0 15 2] ft*, 029, 03 0, 031, 032, 
*«fcV03 3T?li-0ji:bT®l|yfi^l©LC}R^ 1 0 
O*fflV>fc«££0*bfctf, ffl©Jlttfl©LCJk?2 

0 0, 3 0 0, 4 0 0«ftglt««6feM|-Cfc«. 
[0 15 3] COJ;5fcJB*flHfc/t?»7TtW*4Ck 

LC*?10 0«C£-?Ttttttt£ffitoM& 
ftjoft#tfMt£*ti«fcH*K:, n*«K2 2fc*tMitt 
fll 0ft^t«d2:lcJ:DIASl/fefll-9i/^A<JtNK: 

RTSIfcftSo 

[0 15 4]tfe, tflftfl£l^»ftg||§IBftft|ft-r« 

ZtHX*)> LCJfrf©n»««82 2?f i^tiCiifc 

*w±u-*;MtiE*frfc3c ft*, cfte, 

©U^;wgE&II]B£&£J60iJ©L CJR? fc n— Vffc 

'>7r©l^titf*5, *fc, ®3|gJfi«»J©LCSS 
? 3 0 OKoUTtt, 1/^***198* 2 9©flre&lR 
ROPf^OUAfllizSMi, **HttHT*lfr-35f©{tia 

[0 1 5 53 ft*, *ftHt£±BftfUtflk:ll«*ft« 

*©-CI±ft<, *$8H8©gg©«Bl*3t«*©&flJ&«6 

[0 15 6] ±«Lfc#«JS«fc*v^Ttt, P 

ngr&ff 2 6©pMB*£2 0©&ffifc««il 0*fijg& 

ttStt-ttgA-rsj^ctfett. cne.«8ii otpn 

8&JB2 6©p*|Uft2 OkCHKS i 0,*©IS»B6 
2 5 «k a C bT t 

[0 1 5 7] 03 4tt, tSl 0i:pn«^12 6©p 
♦«B«2 0 fc©HC|g&B6 2 *^fiRbfc»^©WfH« 
3t*^f0-C**. C©»^ttt, pn8£E2 6fcifi 
SJIS/t-f 7'^*E*BJJint « k t i> C> 1 0 ©-^ 
*fcRtt&ftfcXHMrfM14 (*5Wil6) CK« 

2 *t*^Ea*nfe«© i o t p^«2 o > 

r>iti:bTt«tgt*i:i:tftt3, ±i!Bbfe04SS!C^ 
b fe J; -5 ft fi8lEfi£fl#*© fc «>© 3 > -r > -9- 3 0 tf^fg 
kft^o 

[0 1 5 8] ttzs ±«Lfc#j|««-Ctt, S'^©Xg 

1 OJfe^figtiidfcbfefeft, c©«fiil OA»02k: 

«fc t) P n^JS 2 6 0-*Cttfr«M*0*fcJMl*-*c: 
ttj;!3, 03 5C^-r.t5k:pnlg^J82 6C*ttl 
0&ii«>iitrJ;^Kb-c*.«tv>. c©«t-5tt*c:i:tc 

«tt), *sfflijtiaci4Jft<iii£3paftLcss^%ffMi" 



Ltz&nfamizawxit p - s i s« 2 4 *^tr p n 

bfc»£©LC8?©$#ft»rB4^t0-efca,, CO 

4r*«E©ffi«4*5*ffc1-*&g#;fc.&. EI3 7J±, 

bfeS^OtUdcfc^* »K 04 (C) gtfft-fft 

[0 1 5 9] ±attfe^JS0>Jt:*5^Tttx LC 
«?1 0 0$£LS I§©-&fcbTJfc6rT?£*jkS:a!> 
SfcbTfclffc^ ifcfbfcLS I*0-«3Ji:tTJfM 
-r5&gttfc<, *£ttg«±KLCj&?- 1 0 0$*Jg 
fiE bfe^t Affl^mS 1 4, 16SV7-^«ffil8© 
* ft^ftCJSWttfcf-r&oT. £>£W±E!2 6i5j;tf 
El 2 7 b fc J; 5 &<b^iSfiiS£*iJffl b fcfiSS^f^tlt 4 
frfcoT. #*©&? i:b-£«r*«fc5£bT*.«fc 

(BbT^LClR? 1 0 0^«Wtt*tf&-5,fc9fc:-f 

[0 16 0] ±»Lfc81*JK0M5fc:&^Ttt, 
n*^2 2, Bffil 0^©-4St:AtB*afiBl 4, 1 

*»xui**fiii4, 1 sitmmmz 

Ktt«£Ktt:&<« &9C&CT*©%>>f(H;HftB*r 

£-f <fc-5fcbTt><fci^<, 

[0 16 1] ±i&bfc&i&)E0<J©LC&?l 0 0 
1!&£ 0 IfctfoT, LCX^l 0 O^^EBSO-gPi: 

LT«v>5cfccj:o N name, gasst, §tmm 

(0 16 2]$fc, ±«bfc#^JSWIOLC5R? 1 0 0 
p-Si!K2 4±lCpn«^Ji2 6tJBj«t6 

[0 16 3] 

*MI«ftJI^©««fcpn£6a®M2©ttg©/J> 

$ &£*©<UBffl£4MII«&J&K©««* 



#M¥8-9 7 3 7 3 

0fiK$ixsfe», i c-^ls io-g&fcbTjfjfiR-rac 

[0 16 4] *fc, iS*S2~5©IBWtJ;n«, -f> 
9*9 1 LTMBf S#a*tJ&R©*fl2: p n&£!$ 
ffl«i©JKtt*«ttfTJB«» tt»JB& AIM, gttl^ 
tt©fr'i*ji*>icM£*tvo>«fcik Lcjrpoftte*. 

Settle ,fc^Tll£ofc%> ©£&*#, dft&OSJ&tt 

t*5^xt»x =&JK«©«fiii:»2©si«©-tn^n*5'r 

>999tLxm^U **ife©-f >y**fc*ftfc© 
IS©P ntt^JIK: cfcoTJgfiJtefti^-w^* 

[0 16 5] M#fl6©JM!k:J:tU& g£A*H 
&S?MMft&JI!M*©ttBfc P ngf&Jf ©!g 2 ©ff»S©* 
ft*ftAW bTSItBU ciixe>©rat:pnS 

£JS £ <fc o r JfJfiK * ft 5 * -v > v> * *s j» e<j t: # £ 
t&ittos ±%LfcMft!^©ttafcR4ltia£iiflMftl= 

D ^©^ b t J^T « c i: flngifre * 4 . 
[0 16 6] *fc % i§*B7©^W{c<tft«, ±i£bfc 
*»#sjBtto*ffii3«t« c p ns&jf o^-rna»-;&& 

fcSMfcb-tffiBJbt*^ #iy£ft-t^£ offish 

[0 16 7] £fcx S*3B8©«WlCtftli> ±xEbfe 
^WS»S titVlommt p nS^Ji©^ 2 ©WHov^-riv 

fck*c» fft^o-^je^tT-^flffiSKtfSCii: 

Sft«^tt!B2©flWMB9fi]|tR2:bTttffl$fi«3 

[0 16 8] B*fl9©«HSt«tft«, W*S8 

t*w 5ftfe^{wo«ffi*5vM±s 2 v^mmmicbm 

3aw»4fflXffl*«i*»»*ci:lcJ:D, 4«?a 
h'SOL C*«SliWB«t*Ci:4»"e* 

4. 

[0 16 9] »*«i 0©«fUJk:«fcft«> ±iEb 
fcl^^gffJttomffii: p n^JSom 2 ©£$©'>& 

4. 

[0 17 0] Mftftl l©«U8tJ:*itt» COp 
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[0 17 1]**:, mWM 2©«WCJ;n«, ±SEb 
&#«*«]&R©«Sfc p n&£)B©tf! 1 ©SM£i:©lig 
fc*6&JB*J&J$U 'WrxiaBlcAoTpnflteJffc: 

itmr^aEfciflJiDL-tisOx png^-SSSS^t* 

t*. Sfc, c©*&£lilfi«AtJ:??$*l*&JiM* 

[0 17 2] g-fc, B#H1 3©»JIC±iiHU ±ML 
pn»^JiOS**fiE3lCje38-r*Ci:*«-e*, 

tt» -rfttotnaRWttft^stjetTRrisciiiwr* 

[0 1 7 3] Sfc, B#JH1 4©»HS:.fciitt, ±jfiU 
fcL C* : FtJMK«MS±t:«iaLfc«tfliqt|(aaiS* 
££9£*Bfc:MUR*jei&L *©&d©«eigffil©- 

«IEfltSMfcracfc£J;$c:©LC&^©«fi<*tt 

[0 17 4] Sfc % M$81 5©$SH8£,fcftl;J, ±&b 
fc#«*E©LCJIH : *S«©-«fc:» fire?<f>&S 

W±m^^>KjfA-f £<fc-5tcflMbT^2><, 

ifiX-*. H&tfSftlz&Sfckfettftx&lc&ttsflSA 
[0 17 5] «fc, m*JM 6~2 1©&BJH±, ±«b 
tttt U o©*fi8©«il* p n8£«©fS l OflUfcft 

1:4: fee, Cfte>©R5Uipn8£Sfc«fc*£ft!£»W 
ft**^>*#JBi«$*i5fcft, ±&bfcIS?#JBl 5£ 
■CCJMBfcfflit:, Aff««»ttttft*-r«2:2:tilcll 

©SffiA J *3(*ilB£Bfi£i**i&v>fca!>, d©«fii£i& 
*-r*xa*«^«"T«*t), S&tUUtPSAlc&ftkt: 
fet, 4&*ffc*B*ft©SttCfttt?War«C4:6'C* 



[0 17 6] 11*9(3 0fe«tM£|f*9(3 1©% 

»«aflaB**fflt-*c:fccj:oiia'r*ci:*«-e*, 

■B»C*«flfe«-r*i:i:tflrtti:ft*. 
[0 17 7] 
[BB©n*ftM91] 

[Ell] *«HftaHLfcftl*JIM©LC*?©¥H 

[02] iBioA-Ati(c«t(t«ii;AttnBg-r»«. 

[03] ttff»«©«W:J:-9T»j«**i*-f >V99 
[04] 3§l|IJte0J©LC5&*©f?ffilI]g&£^*0T!fc 

[05] mnaii0i©Lc*?©Hiixa«^-riB-c» 

[06] BlXlKM©LCX?©X^M«v-rH-eft 

[07] Jft2%K0|©LCX?©¥BH-C&*. 

[0 8] S2*Jfi0iJ©LC^©l?ffitlK*^-rKT?fc 
«• 

[0 9] »2jOlg«©LCJIS ; J l ©iaB«i*S-rH-C* 

So 

[010] S2HJte^J©LCfK : F©f&©^JB0iJ*SRf 19 

[0ii] fB2«jKM©Lctt?©a©K]60ii«9'ria 

[012] B3%JKffl©LCIR?©¥BB-Cfc«. 
[013] £3^M©LC*TOTOBB*>i*-ria-C 

<fe5o 

[014] B39EJKB©LCJK7©«JSB«^'rH-eft 

[015] m4nmm<DLcm?<D¥m®X'&?>o 

[016] !M^ffl©LC*?©«flilftftji*-rH-e 

[017] B4*UKft©LC*?©*»Btt«9TB'Cfe 

[018] .M4HJKM©LCB?©flh©KX^IIft9-rBI 

[019] ®5*Jfi«HJ©LCJR^©¥B0-Cfei. 
102 0] 85fSjfc0iJ©LC£?©¥ffliaT'*£. 
[D02 1] «5XIKB©«^«^tB'eft«. 
[02 2] «5SUkAOB^««9tH-rft«. 
[02 3] )R5jmtt©K£0!l£m?Br?fc«. 
[02 4] Attftttfl©<»tKXlfcft£ft€*'t-B 

[02 5] AUft«tt©ffiBtftXUfeftJg0l*ii*-rB 

[02 6] {M^«»*flKvC*m*tf*fT*-3»£© 

«SS*^t0T-fe5o 



(17) 
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[02 8] «ot«©Lc***L si i/t 

[02 9] ^^©LC&^CHl^ffiiJlc/W^rfcJg 
[03 0] ^Jfi^©LC5g?©a*ffl!|(c^y7r*S 
[03 1] ^Jfi^JCLCJg^OtB^dJty^s/^r^lg 
[03 2] &£faW<DLCm : ?<DBij3mi,Z/iy7TZ& 

^bfe^j*^t0-efes o 

[03 3] #*«!0iJ©LC|R^CDai*(S!jlC^y7r*S 
[03 4] pnfteNfc«a®HejUM*JgjAL&l 

[03 5] «88*«»iiA,e«^©Wfffitf!it5^-r0-C 

[01] 



[03 6] npn«j|i:Ufe«^©LC5S?©aj»6<3»f 
SS^-r0-C*>5o 

[03 7] W*Q-r5^W7^BE©fiil4S:gWt Ufe 

^©WfiK^^-rB-r * s. 

10 «£g 

14,16 Am^Sffi 
1 8 

2 0 p»ffi# 

2 2 n*««S 

24 p-Si&fg 

2 5 :nfc:**S/-WVjg 

2 6 p n^fl 

2 8 mrxm*M 

3 0,3 2 3>f^ 

3 4 aJ&U7Z%W,m 

[03 6] 

1 
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